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500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 
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505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 ~ 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Ala Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

600 605 
Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 

<210> 290 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GCA 

<400> 290 „ _ 

pu Val Glv Trt> Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 "* 30 
lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

,155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


1 








5 




Gin 


Trp 


He 


Gin 


Glu 


Asp 






20 






Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Pro 


Val 


Glu 


Asp 


He 


Ser 


65 










70 


Asn Gly 


Tyr Asp 


Pro 


Gin 










85 




Thr 


Lys 


Lys 


Phe. 
100 


Gly 


Lys 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Cys 


Val 


Asp 


Lys 


Met 


Val 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala 








165 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 






180 






He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 








245 




Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala Glu Ala Ser lie Asn Tyr Ala Asp 




290 










295 


300 






Arq Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val Gly Met Asn Leu 


Met 


Leu 


305 








310 




315 


He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn Gin Asn Ser Asn 


Cys 






325 






330 


335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu Glu Cys Phe Pro Val 


Ser 


Glu 








340 






345 350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys Ala Tyr Gin Lys Leu 


Cys 


Tyr 






355 










360 365 






lie 


His 


His 


lie 


Met 


Ala 


Lys 


Val Pro Asp Ala Cys Thr Ala 


Cys 


Asp 




370 










375 


380 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp Cys lie Phe Glu Gin 






385 








390 




395 







<210> 291 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GAC 
<400> 291 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 






10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met 


Asp 


Leu 


Asn 


Leu 




35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu 


Gin Arg 


Asp 


Phe 


Leu 




50 










55 




60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro Glu 


Ala 


Leu 


Phe 


65 




70 




75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met 


His 


Val 


Leu 


Glu 






■ 


85 






90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 






105 






110 






Arg 


Glu 


Lys 


lieu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 




125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 




140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


145 






150 




155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 




170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg 


Leu 


Val 


Ala 


Gin 






180 








185 






190 


Gin 


Asn 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 






195 










200 




205 






Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys 


Thr 


Ser 


Ala 


Arg 




210 








215 




220 






Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys Gly 


He 


Thr 


Ser 


225 








230 




235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr He 


Ser 


Phe 


Asn Ala 


Ala 








245 




250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp 


Asn 


Ala 


Gly Lys 








260 








265 






270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 






275 










280 




285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr 


Lys 


He 


Leu 


Leu 
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300 

Ala Ala Ser Val Phe Leu Gly Trp Ala 

315 320 
Asn Thr lie Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala lie Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 

380 

Ala lie Leu Gly Gly Ser Lys Val Arg 

395 400 
Ser Ala Gin lie Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val lie Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 

460 

Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 * 510 
Ala Glu Ala Ser lie Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 

540 

Arg Met Asn Gin Asn Ser Asn lie Cys 

555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 605 
Asp Cys lie Phe Glu Gin 

620 

<210> 292 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 598 GAC 

<400> 292 ^ m T 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

! 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys He Leu Glu Leu 
65 70 7S 80 





290 










295 


Asn Gly 


Tyr Asp 


Pro Gin Tyr 


305 










310 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 












Thr 


Thr 


Gly Lys 


Tnr 


Asn 


He 








340 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 




355 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


370 










375 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 








405 






He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


530 










535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


545 








550 




Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


lie 


His 


His 


He 


Met 


Asp Lys 






595 










Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 
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noil 


Glv 


Tvr Asd Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp Ala 




85 








90 




95 




J. iij. 




Lys Phe Gly 


Lys 


Arg Asn Thr He Trp Leu Phe Gly Pro Ala 




100 








105 


110 








J. ux. 


Gly Lys Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 


Thr 


Val 


Pro 






115 






120 


125 








ID Via 

rue 


xyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe 


Asn Asp 




130 




135 




140 








t_ys 


Val 


Asp Lys Met 


Val 


He Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 






150 






155 






160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 




i65 








170 




175 




val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr 


Pro 


Val 




180 








185 


190 






lie 


val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn Ser 






195 






200 


205 






Phe 


lnr 


Ifll 


Phe Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 










215 




220 






Gin 


L>±U 




Thr Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 


225 




230 




235 




Glu 


240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val 


Val 


Val 






245 








250 




255 




Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 






260 








265 


270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu Pro Lys Arg Val Arg 


Glu 


Ser 






275 






280 


285 








Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr 


Ala 


Asp 




290 






295 




300 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His Val Gly Met Asn 


Leu 


Met 


Leu 


305 


310 






315 




He 


320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu Arg Met Asn Gin Asn Ser 


Asn 


Cys 






325 






330 




335 


Glu 


Phe 


Thr 


His Gly Gin Lys 


Asp 


Cys 


Leu Glu Cys Phe Pro 


Val 


Ser 






340 






345 


350 






Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 






355 






360 


365 








He 


His 


His He Met 


Asp 


Lys 


Val 


Pro Asp Ala Cys Thr 


Ala 


Cys 


Asp 




370 






375 




380 








Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 


Cys He Phe Glu Gin 








385 






390 






395 









<210> 293 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 AGC 



<400> 293 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He Val 


He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 








5 






10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser Phe 


Val 


Asn 


Trp Val 


Ala 








20 






25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 




35 








40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 






60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


65 






70 






75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe His 


Met 


His 


Val Leu 


Glu 
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85 








Thr 


Thr Gly Val 


Lys 


Ser 


Met 


Val 








100 












Glu 

\J -L. IA 


Lys 


Leu 


lie 


Gin Arg 


He 




115 










120 


r 


Hen 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 






JjyS 


Val 


Val 


let) 


Glu 


Cys 


Tyr 


JL — ' 








150 






inr 


Gin 


Pro 


Glu 


ucu 


Gin Trp Ala 










165 








ber 


Ala 


Cys 


Leu 




Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 




Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser Asp 


iUa 


Pro 


Val 


He 




210 










215 




PlcC 


Glu 


Leu 


Val 


Vj JL jf 


Trp 


Leu 


Val 


225 










230 








Trp 


lie 


Gin 




Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Cf o i** 


Gin 


He 


Lys 


lie 


Met 


Ser 
275 


Leu 


J. XIX 


Lys 


Thr 


Ala 
280 


"T**^ -v- /"v 

irro 


Val 


Glu Asp 


Tip 
X -L t. 


Ser 


Ser 


Asn 




290 










295 




ash 


Gly 


Tyr 


Asp 




Gin 


Tyr 


Ala 


305 








310 






J. ILL 


Lys 


Lys 


Phe 




Lys 


Arg Asn 










325 








inr 


Thr Gly Lys 


T"h-r 

X 11 JL 


Asn 


He 


Ala 








340 










Jrllt: 


Tyr 


Gly Cys 


Val 

v n ■ 


Asn Trp 


Thr 






355 










360 




Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 










375 






Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


LyS 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyx 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


lie 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 





90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 








140 










He 


Pro 


Asn 






Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser Lys 


Thr 


Ser 


Ala Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










lie Leu Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 
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Ser Gin Pro Val Ser 

580 

He His His He Met 
595 

Leu Val Asn Val Asp 
610 



Val Val Lys Lys Ala Tyr 

585 

Ser Lys Val Pro Asp Ala 
600 

Leu Asp Asp Cys He Phe 
615 



Gin Lys Leu Cys Tyr 
590 

Cys Thr Ala Cys Asp 

605 
Glu Gin 
620 



<210> 294 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 598 AGC 



<400> 294 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 



Gly 


Tip 


jjeu 


vax 


b 








Glu 


Asp 


Gin 


AXSi 


Ser 


Gin 


Tl -v 

lie 


jjys 








40 


Thr 


Lys 


Thr 


Ala 








He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






29S 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr lie Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
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355 360 365 

lie His His lie Met Ser Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 " 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 295 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 600 GCG 
<400> 295 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 " 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 " 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 
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Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 

440 


Glu 


Lpu 


Thr Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin Lys Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Ala 






595 










600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 



<210> 296 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 296 



Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


5 
Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 
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Trp Glu 


Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lvs 


Arg 


Pro 


AJLcl 




490 










495 




Pro 


Lys 


Arg 


Val 


Air ci 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










~) ~> 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lvs 


Leu Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










600 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 










Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 
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145 










150 










155 






Val 


160 


Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser Lys 


Arg 








165 










170 








175 




Val 


Aso 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pxo Thr 


Pro 


Val 






180 










185 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 




195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe 


Lys 


Phe 


210 










215 










220 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val Thr Lys 


225 








230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr. 


val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg 


Pro 


Ala 








260 








265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


vai 


Arg Glu 


Ser 






275 








280 










285 


Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


£>er 


lie 


Asn Tyr 


Asp 




290 










295 










300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn Leu 


Met 


Leu 


305 






310 










315 






He 


320 


Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser Asn 


Cys 






325 










330 








335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro Val 


Ser 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tyr 






355 










360 










365 






lie 


His 


His 


lie 


Met 


Gly 


Lys 


Ala 


Pro Asp 


Ala 


Cys 


Thr Ala Cys Asp 




370 








375 










380 


Gin 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe 


Glu 






385 








390 










395 










<210> 297 


























<211> 621 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant -rep protein: rep78 


600 


CCG 












<400> 297 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 










45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Leu 




50 










55 










60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


65 




70 










75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Glu 








85 










90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 




* 


* • 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro Lys 


145 


* 




150 










155 








160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

. 275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 " 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 * 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Pro Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 298 



M*=>t- 
T 
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Vji.il 
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J. JL. ±J 


Tie Rln Glu 


Ast> 


Gin 
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nail 


OCX X"VJ- >-j OCA. 


Gin 


He 


Lvs 












40 


lie 


1'lCL 


O C X. U6U XHJL 


Lvs 

iJ Y 0 


Thr 

■A. A A J, 


Ala 










—} 




Fro 


Vdl 


ulu /\&J-> lie 


Q <a >- 
OCX 


Opr 
wC J» 










70 






ZV on 




TVr Ard Pt"o 


Gin 


Tvr 


Ala 






R5 








inr 


T.tfe 

Jjy 5 


uya .true uiy 






Asn 






i no 

1UU 








J. 11 1 


J. ill. 


f^l v lives Thi" 


Asn 


He 


Ala 






1 1 C 

JL13 






120 


f-J V» A 

Fne 


rr^- r -w- 

lyr 


vaiy \— y t> veil 


A e; rn 


X J. fcf 


Thy 

JL X fc in 




ion 
1 J u 






135 

JL «j — 1 




Lyo 


Ua 1 
V d JL 


Z\ en TiV«? Met 

£\S>fct Uj E? l*iC U» 


Val 


He 


Tro 


! ft 3 






150 






J-ljr 23 


V CL JL 


Val Glu Ser 

va± v«LUi 


Ala 


Lvs 


Ala 




165 








Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






180 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






195 






200 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 




210 






215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 






230 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






260 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 






280 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 




290 






295 




Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


305 






310 






Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 






325 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 






340 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






355 






360 


He 


His 


His He Met 


Gly 


Lys 


Pro 




370 






375 




Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 


385 






390 
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600 CCG 



Asp 


Lvs 
10 

JL w 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 

\mj -Am 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 










45 








Pro 


As ID 


Tyr Leu Val Gly Gin 


Gin 








60 










Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 

X w J 










110 






Glu 

Vj JL UL 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 

w*> 


Asn 


Phe 
14 0 


Pro 


Phe 


Asn 


Asp 


Tro 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 









395 



<210> 299 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 601 



<400> 299 



1 1X1. 


Ala 


Glv 


Phe 


Tvr 
5 


Glu 


He 

• 


Val 


He 


1 

mmm 

G 1 u 


His 


T«eil 


Pro 


Glv 


He 

rite ^m+ *m+ 


Ser 


Asp 


Ser 








20 










25 




g l ii 

VJX u 


Tm 


Glu 


Leu 


Pro 


Pro 

mm mmw 


Ast> 


Ser 

mim* ^— ' 














40 




VjjX U 


g 1 n 

V3XXX 


Ala 

rtX cx 


rjtu 


Leu 

J— 1 L — - V-A 


Thr 

mm, 


Val 

lr VX ^m. 


Ala 


Glu 














55 

-mm* 






1 XIX. 


G 1 u 

V9X IX 


ixrp 


1\ T*f*t 


nxy 


Val 


Ser 

Aw* Km* JW 


Lvs 

XJ T kJF 


Ala 












70 








OX IX 


XT 11C 


Glu 


Lvs 


Glv 


Glu 


Ser 

mm* ^tm* X» 


Tvr 


Phe 










85 












xixx 


Glv 


Val 


Tivs 
jj y 0 


Ser 


Met 


Val 

V *—X «k 


Leu 






100 










105 


**rg 


Glu 

wX LX 


XJ jr <3 




He 


Gin 


Ara 


He 

-X. „A_ V»-> 


Tvr 




115 










120 




XT XU 


Hen 
noil 




Phe 

XT 


Ala 


Val 


Thr 


Lvs 


Thr 

•X XXX* 




130 








135 






7\ c* T-i 
noil 




Val 


Val 


Asd 


Glu 


Cvs 


Tvr 


He 


145 










150 








X 1XX 


Gin 


Prn 


Glu 


Leu 

XW>w wa» 


Gin 


Tro 


Ala 


Trp 










165 










Ser 


Ala 


Cvs 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 

.1—1 Ul 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 




Ser 


As D 


Ala 

m\ * mm mm+* 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 
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GCA 



Lvs 

Xdi Jf mm* 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Sen 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 










Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 












Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Glv 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 








Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 










Asn Gly 


Ala 


Gly 


Gly Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lvs 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 




VJX \JL 


Leu 


Thr 






450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







440 445 
Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 
Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
470 475 480 

Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
485 490 495 

Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

535 540 
Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
550 555 560 

Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
565 570 575 

Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Met Gly Lys Val Ala Asp Ala Cys Thr Ala Cys Asp 

600 605 
Asp Leu Asp Asp Cys He Phe Glu Gin 
615 620 



<210> 300 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 601 GCA 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


1 








5 








10 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 






20 










25 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 






35 










40 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 




50 








55 








60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


65 








70 








75 


Phe 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 






85 








90 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu 




100 










105 




Ala 


Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 






115 








120 






Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 




130 






135 








140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu 


Glu 


Gly 


145 






150 








155 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 








165 








170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp 






180 










185 




He 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys Ala 


Val 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp 


Arg 


210 










215 








220 



15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


nor 

z.2.0 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 








330 










335 




Phe 


Thr 


His Gly Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Ala 


Asp 


Ala 


Cys 


Thr 

* 


Ala 


Cys 


Asp 




370 








375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 301 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 78 335 420 495 GCT GCC GCC 




<400> 301 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 




Gly 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ala 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

lie His His lie 
595 

Leu Val Asn Val 
610 



230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 







235 




Ser 


Tyr 


lie 


Ser 




250 






Ala 


Ala 


Leu Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


lie 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


lie 


Trp 


Leu 




330 






Glu 


Ala 


lie 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Tro 


Glu Glu Gly 






380 


lie 


Leu Gly Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cvs 


Ala 


Val 


He 


425 








Leu 


Gin Asp Arg 




Phe Gly Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


lie 


Phe 


Glu 






620 







240 


Phe 


Asn Ala 


Ala 




255 




Asn Ala Gly 


Lys 




270 




Val Gly Gin 


Gin 


285 






He 


Leu Glu 


Leu 


Leu Gly Trp 


Ala 






320 


Phe Gly Ala 


Ala 




335 




His 


Thr Val 


Pro 




350 




Pro 


Phe Asn 


Asp 


365 






Lys 


Met Thr 


Ala 


Ser 


Lys Val 


Arg 






400 


Pro 


Thr Pro 


Val 




415 




Asp 


Gly Asn 


Ser 




430 




Met 


Phe Lys 


Phe 


445 






Val 


Thr Lys 


Gin 


Val 


Val Glu 


Val 






480 


Lys 


Arg Ala 


Ala 


495 




Arg 


Glu Ser 


Val 




510 




Asn Tyr Ala 


Asp 


525 






Asn 


Leu Met 


Leu 


Ser 


Asn He 


Cys 






560 


Pro 


Val Ser 


Glu 




575 




Lys 


Leu Cys 


Tyr 




590 




Thr 


Ala Cys 


Asp 


605 






Gin 







<210> 302 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 335 420 495 GCT GCC GCC 
<400> 302 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
! 5 10 15 
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Gin 


Trp 


lie 


Gin Glu Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn Ala Ala 






20 










25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 








45 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




85 










90 






95 


Thr 


Lys 


Lys 


Phe Gly Lys Arg 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Ala Ala 




100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






115 








120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 






135 








140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr Ala 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu. Gly Gly 


Ser 


Lys Val Arg 








165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






180 










185 








190 


lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 






195 










200 








205 




Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp Arg 
220 


Met 


Phe Lys Phe 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 


225 










230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp His 


Val 


Val Glu Val 

255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Ala Ala 








260 






265 








270 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 






275 










280 








285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 










295 








300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu Met Leu 


305 








310 










315 




320 


Phe 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn He Cys 








325 










330 






335 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 








340 










345 








350 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu Cys Tyr 






355 










360 








365 




lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr Ala Cys Asp 




370 










375 








380 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 




385 










390 










395 







<210> 303 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 335 420 495 GCT GCC GCC 
<400> 303 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 










25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met Asp Leu Asn 


Leu 




35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 








60 






Thr Glu Trp Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala Leu Phe 


Phe 


Val 


OS 










70 










75 


Val 


80 


Gin 


Phe 


Glu Lys 


vaJLy 


Glu 


Ser Tyr 


Phe 


His 


Met His Val Leu 


Glu 










85 

O J 










90 




95 




Thr 


Thr Gly Val 


juys 


Ser 


Met 


Val 


Leu Gly 


Arg Phe Leu Ser 


Gin lie 








100 








105 




110 






Arg 


Glu 


Lys 


Leu 


Tl a 

x±e 


Gin Arg 


He 


Tyr Arg 


Gly He Glu Pro 


Thr 


Leu 




115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys 


Thr Arg 


Asn Gly Ala Gly Gly Gly 




130 








135 








140 






Asn 


Lys 


Val 


Val 


ASp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr Leu Leu 


Pro 


Lys 


145 






150 










155 




160 


Thr 


Gin 


Pro 


Glu 


X ***** v 


Gin Trp Ala Trp 


Thr 


Asn Met Glu Gin 


Tyr 


Leu 










la J 










170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu Val Ala 


Gin 






180 










185 




190 






Leu 


Thr 


His 


Val 




Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys Glu Asn 


Gin 


Asn 






195 










200 






205 






Pro 


Asn 


Ser 


Asp 




Pro 


Val 


He 


Arg 


Ser 


Lys Thr Ser Ala 


Arg 


Tyr 




210 








215 








220 


Glu 




Met 


Glu 


Leu 


Val 


L»±y 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Lys 


225 








230 










235 


Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe Asn 


Ala 








245 








250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 








260 










265 




270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin Gin 






275 








280 






285 


Glu 




Pro 


Val 


Glu. Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys He Leu 


Leu 




290 










295 








300 




Ala 


Asn Gly Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val Phe Leu Gly Trp 


305 










310 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly Ala 


Ala 






325 










330 




335 




Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 








340 










345 




350 






Phe 


Tyr Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn 


Asp 






355 










360 






365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 


370 






375 








380 


Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Arg 


385 










390 








395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 






405 








410 




415 


Ser 


lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn 






420 










425 




430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe 


Lys 






435 










440 






445 




Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp Phe 


Gly Lys Val Thr Lys 




450 










455 








460 




Val 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val Val 


Glu 


465 










470 










475 


Ala 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys Lys Arg 


Ala 










485 










490 




495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






500 








505 




510 







WO 03/018820 



PCT/EB02/04087 



-357- 



Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 . 



Glu Ala Ser He Asn Tyr Ala Asp 

525 



<210> 304 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 335 420 495 GCT GCC GCC 



<400> 304 


Met 


Glu 


Leu Val 


1 






Gin 


Trp 


He Gin 




20 


Ser 


Asn 


Ser Arg 






35 


He 


Met 


Ser Leu 




50 




Pro 


Val 


Glu Asp 


65 






Asn 


Gly 


Tyr Asp 


Thr 


Lys 


Lys Phe 






100 


Thr 


Thr 


Gly Lys 






US 


Phe 


Tyr 


Gly Cys 




130 




Cys 


Val 


Asp Lys 


145 






Lys 


Val 


Val Glu 


Val 


Asp 


Gin Lys 






180 


lie 


Val 


Thr Ala 






195 


Thr 


Thr 


Phe Glu 




210 




Glu 


Leu 


Thr Arg 


225 






Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Leu 


Ala Arg 


305 







Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 




310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr 


Ser 


Glu 


Lys 






lb 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly 


Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly 


Trp 


Ala 






95 




Phe 


Gly 


Ala 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 






240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Ala 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr 


Ala 


Asp 



<210> 305 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 
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<223> Mutant rep protein: rep78 39 140 GCA GCC 
<400> 305 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 * 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Ala Asp Ser Asp Met Asp Leu Asn Leu He 

1 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 * 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 - 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 455 460 
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Glu 


Val 


Lys 


Asp Phe 


Phe Arg Trp 


Ala Lys 


Asp His Val 


Val 


Glu 


Val 


465 




470 




475 






480 


Glu 


His 


Glu 


Phe Tyr 


Val Lys Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








485 




490 






495 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 


Pro Lys 


Arg Val Arg 


Glu 


Ser 


Val 








500 




505 




510 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp Ala 


Glu Ala 


Ser He Asn Tyr Ala 


Asp 






515 




520 




525 








Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


His Val 


Gly Met Asn Leu Met 


Leu 


530 






535 




540 








Phe 


Pro 


Cys 


Arg Gin 


Cys Glu Arg 


Met Asn 


Gin Asn Ser 


Asn 


He 


Cys 


545 




550 




555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu Glu 


Cys Phe Pro 


Val 


Ser 


Glu 








565 




570 






575 




Ser 


Gin 


Pro 


Val Ser 


Val Val Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 




585 




590 






He 


His 


His 


He Met 


Gly Lys Val 


Pro Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 






595 




600 




605 








Leu 


Val 


Asn 


Val Asp 


Leu Asp Asp 


Cys He 


Phe Glu Gin 










610 




615 




620 









<210> 306 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 39 140 GCA GCC 



<400> 306 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 










70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Ala Ala Gly Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 
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245 250 255 



Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 






260 








265 










270 






He 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 




280 










285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 






295 








300 










Asn 


Glv 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 




310 








315 










320 


Thr 


IiVS 


Lys Phe 


Gly Lys 


Arg Asn Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




325 








330 










335 






Thr 


Gly Lys 


Thr 


Asn 


He Ala 


Glu 


Ala 


He 


Ala 


Hx s 


Thr 


Val 


Pro 






340 








345 










350 






Phe. 


Tyr 


Gly Cys. 


Val 


Asn 


Trp Thr Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 


355 






360 










365 








Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 








380 










Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 








390 








395 










400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




405 








410 










415 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






420 








425 










430 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 






440 










445 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 








455 








460 








Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


465 






470 








475 










480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 










495 


Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 






505 










510 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr 


Ala 


Asp 






515 






520 










525 








Arg 


Leu 


Ala Arg Gly His 


Ser Leu 


















530 








535 



















<210> 307 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 279 428 451 GCC GCT GCC 



<400> 307 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp Val 


Ala 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu Phe 

* 


Phe 


65 




70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 








85 






90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 






100 








105 






110 
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Arq 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lvs 


Val 


Val Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








X 


Gin 


Pro 




AJCU 


Gin Trp 


Ala 


Trp 




















O -r - 


Ala 


\_> y 0 


Xit- LX 


nsu 


Leu 


Thr 


Glu 


Arg 
















185 


Juc LX 




Hi cj 


Vdl 


OCX 


Gin 


Thr 


Gin 


Glu 






195 










200 




xr x vj 


A en 


OC-X 


ASp 


nia 


Pro 


Val 


He 


Arg 




210 

A X V 










215 






I IC L. 


UX IX 




vai 


vjxy 


Trp 


Leu 


Val 


Asp 


225 










230 








V3X.ll 


lrp 


x x t; 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










OCX 




C/t v 

ocl 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


J. X ti 


1*1 I— 


OCX 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 






275 










280 






Vdl 


VjXU 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 






Hen 


vjx jr 




Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


J y — ' 










310 








X XIX 


T ,17c 

Xljf t> 


XJ jr 0 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








325 










± ILL. 


X XXX 


V7X y 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


rue 


xyx 


Glv 


Cys 


Val 


Asn Trp 


Thr 


Asn 




355 










360 






Val 

V cx X 


Aso 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


x^*J L_/ 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










Tie 

IXC 


Val 

V d -1- 




Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Ala 


Arg Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


530 










535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


545 










550 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 










565 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 








580 










585 


lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 
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Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 






125 






Arg 


Asn 


Gly Ala Gly Gly Gly 






140 








Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 








175 




Lys 


Arg 


Leu 


Val Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 






205 






Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 








Lvs 


Gly 


He 


Thr Ser 


Glu 


Lys 


235 








240 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


250 








255 




Ala 


Leu 


Asp Asn Ala Gly Lys 








270 






Aso 


Tvr 


Leu Val Gly Gin Gin 








285 






He 


Tvr 


Lys 


He Leu 


Glu 


Leu 






300 








Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




315 








320 


He 


Trp 


Leu 


Phe Gly Pro Ala 


330 








335 




Ala 


He 


Ala 


His Thr 


Val 


Pro 








350 






Glu 


Asn 


Phe 


Pro Phe Asn Asp 








365 






Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 






380 








Leu 


Gly 


Gly Ser Lys 


Val 


Arg 




395 








400 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 


410 






415 




Ala 


Val 


Ala Asp Gly Asn 


Ser 








430 






Gin 


Asp 


Arg 


Met Phe 


Lys 


Phe 








445 






Phe 


Gly 


Lys 


Val Thr 


Lys 


Gin 






460 








Lys 


Asp 


His 


Val Val 


Glu 


Val 


475 








480 


Gly 


Ala 


Lys 


Lys Arg 


Pro 


Ala 


490 








495 


Val 


Lys 


Arg 


Val 


Arg Glu 


Ser 






510 






Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 








525 






Val 


Gly 


Met 


Asn Leu 


Met 


Leu 




540 








Asn 


Gin 


Asn 


Ser Asn 


He 


Cys 




555 








560 


Glu 


Cys 


Phe 


Pro Val 


Ser 


Glu 


570 






575 




Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tyr 






590 






Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 308 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 279 428 451 GCC GCT 
GCC 



<400> 308 







iiCU 


T7-a 1 
VctX 






Uw vl 


Val 




Lvs 


Glv 


He 


Thr 


Ser 


Glu 


Lys 










5 








10 










15 








Tl o 


C!1 n 

VJJX 11 


Glu 




Gin 


Ala 


Ser 


Tvr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Cor 


nail 


OCX. 




Cpr 


Gin 


He 

Jh- A 


Lvs 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 








40 










45 






Gin 


Tl O 


Mot- 


Cor 


T.oi 1 

1JCU 


XI IX. 




Ala 


Ala 


Pro 


ASTD 


Tvr 


Leu 


Val 


Gly Gin 












55 










60 










"D -y #~\ 


V CLX 


Vj J. u 




Tie 

x j. c 




w > — -1- 


Asn 




He 


Tvr 


Lvs 


He 


Leu 


Glu 


Leu 


D 3 








70 










75 










80 






iyr 


nop 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




100 








105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 






135 










140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Arg 








165 










170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 






195 










200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 










270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 








280 










285 




Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Asp 




290 










295 










300 








Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


305 






310 










315 








He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 








330 










335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 








340 








345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 309 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 279 428 451 GCC GCT 
GCC 



<400> 309 



Thr 


Ala 


Gly 


Phe 


Tyr 


G1U 


lie 


vai 


Tl a 

lie 


jjys 


VaJL 


ir L. \J 


OC1 


Asp 


Leu 




1 
















1 0 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


lie 


ber 


ASp 




flltl 


vdl 


Ian 




Val 


Ala 








20 


















30 




Tie 

^ J- 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


^ "V* 

be! 


ASp 




ASp 


T.oi t 
ilCU 


Asn 


Leu 




35 




















45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


val 


Aia 


vrlU 


sjys 


T.Alt 






Asp 






50 




























Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


faer 


jjys 


Aid 


11 /™v 

.fro 


biu 


Aid 


DC LL 


Phe 


Phe 


65 






net 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


GlU 




Tyr 




m s 




Hie; 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 






Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 










265 










270 




Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 






275 








280 










285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


305 




310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 










360 










365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 
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370 








375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 








410 










415 




lie 


Val 


Thr 


Ser 
420 


Asn 


Thr Asn 


Met 


Cys 
425 


Ala 


Val 


Ala 


Asp 


Gly 
430 


Asn 


Ser 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Ala Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 








455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 








475 










480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val Lys 


Lys 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro. 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






505 










510 






Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser Asp 


Ala 
520 


Glu 


Ala 


Ser 


lie 


Asn 
525 


Tyr 


Ala 


Asp 



Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 310 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 279 428 451 GCC GCT GCC 



<400> 310 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Ala 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 






150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 








170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly 


Asn 


Ser 






195 










200 








205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Ala 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 



225 230 235 240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ' 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 311 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 125 237 600 GCG GCC GCG 
<400> 311 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Ala Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
4 85 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Ala 

600 

Asp Leu Asp Asp 
615 



330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys.. 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 312 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 125 237 600 GCG GCC GCG 



<400> 312 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val 


Asp 


Lys 


Gly 


He 


Ala 


Ser 


Glu Lys 


1 








5 






10 










15 




Gin 


Trp 


He 


Gin 


Glu Asp 


Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 






25 








30 






Ser 


Asn 


Ser 


Arg 


Ser Gin 


He Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 






40 








45 




He 


Met 


Ser 


Leu 


Thr Lys 


Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 








55 




60 








Pro 


Val 


Glu 


Asp 


He Ser 


Ser Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 








75 








80 


Asn Gly 


Tyr 


Asp 


Pro Gin 


Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 










85 






90 








95 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








100 






105 








110 







WO 03/018820 



inr 


lflx 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 

-L. *C+ \M 




rne 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Th:r 


noil 




x j \j 










135 






cys 


vaj. 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 












150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 










325 










Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met Gly Lys 


Ala 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


385 










3 90 








<210> 313 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


125 


<400> 313 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 








85 










Thr 


Thr 


Gly 


val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










ux u 


Glu Gly 


Lys 


Met 


Thr 


nla 




155 










XbU 


JjcU 


Gly Gly 


Ser 


Lys 


Val 


Arg 


X f u 










175 




bin 


He Asp 


Pro 


Thr 


Pro 


Vd JL 










190 






TV 1 -» 

A J. a 


Val 


He 


Asp Gly Asn 


ser 








205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


vai. 








285 








Ala 


Ser 


He 


Asn Tyr 


Ala 


ASp 






300 










Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 










-3 o rt 

320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 




3.3 U 










335 




pi,, 


Cys 


Phe 


Pro 


Val 


C J-k -v- 

OCX 


Glu 

O -X UL 








350 






AJ.a 


Tyr 


Gin 


Lys 


Leu 


Cys 


' I *w ■ mm 

Tyr 








365 










Ala 


Cys 


Thr 


Ala 


Cys 


nop 






380 










lie 


Phe 


Glu 


Gin 










395 












237 


600 


GCG 


GCC 


GCG 






Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ • 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala* Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 ~ 490 " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 314 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 125 237 600 GCG GCC GCG 
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<400> 314 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 ~ 55 ~ 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 ° 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 " 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~* " 310 

<210> 315 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 163 259 GCT GCG 
<400> 315 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly 

85 

Thr Thr Gly Val Lys 

100 

Arg Glu Lys Leu lie 
115 

Pro Asn Trp Phe Ala 
130 

Asn Lys Val Val Asp 
145 

Thr Gin Ala Glu Leu 

165 

Ser Ala Cys Leu Asn 

180 

Leu Thr His Val Ser 
195 

Pro Asn Ser Asp Ala 
210 

Met Glu Leu Val Gly 
225 

Gin Trp lie Gin Glu 

245 

Ser Asn Ala Arg Ser 

260 

lie Met Ser Leu Thr 
275 

Pro Val Glu Asp lie 
290 

Asn Gly Tyr Asp Pro 
305 

Thr Lys Lys Phe Gly 

325 

Thr Thr Gly Lys Thr 

340 

Phe Tyr Gly Cys Val 
355 

Cys Val Asp Lys Met 
370 

Lys Val Val Glu Ser 
385 

Val Asp Gin Lys Cys 

405 

lie Val Thr Ser Asn 

420 

Thr Thr Phe Glu His 
435 

Glu Leu Thr Arg Arg 
450 

Glu Val Lys Asp Phe 
465 

Glu His Glu Phe Tyr 

485 

Pro Ser Asp Ala Asp 

500 

Ala Gin Pro Ser Thr 
515 

Arg Tyr Gin Asn Lys 
530 

Phe Pro Cy s Gin 
545 

Phe Thr His Gly Gin 



Glu Ser Tyr 


Phe 


His 


Met 






90 




Ser Met Val 


Leu Gly 


Arg 




105 






Gin Arg lie 


Tyr Arg 


Gly 


120 








Val Thr Lys 


Thr Arg 


Asn 


135 








Glu Cys Tyr 


He 


Pro 


Asn 


150 






155 


Gin Trp Ala 


Trp 


Thr 


Asn 






170 




Leu Thr Glu 


Arg 


Lys 


Arg 




185 






Gin Thr Gin 


Glu 


Gin 


Asn 


200 








Pro Val lie 


Arg 


Ser 


Lys 


215 








Trp Leu Val 


Asp 


Lys 


Gly 


230 






235 


Asp Gin Ala 


Ser 


Tyr 


lie 






250 




Gin lie Lys 


Ala 


Ala 


Leu 




265 






Lys Thr Ala 


Pro 


Asp 


Tyr 


280 








Ser Ser Asn 


Arg 


He 


Tyr 


295 








Gin Tyr Ala 


Ala 


Ser 


Val 


310 






315 


Lys Arg Asn 


Thr 


He 


Trp 






330 




Asn lie Ala 


Glu 


Ala 


He 




345 






Asn Trp Thr 


Asn 


Glu 


Asn 


360 








Val lie Trp 


Trp 


Glu 


Glu 


375 








Ala Lys Ala 


He 


Leu 


Gly 


390 






395 


Lys Ser Ser 


Ala 


Gin 


He 






410 




Thr Asn Met 


Cys 


Ala 


Val 




425 






Gin Gin Pro 


Leu 


Gin 


Asp 


440 








Leu Asp His 


Asp 


Phe 


Gly 


455 








Phe Arg Trp 


Ala 


Lys 


Asp 


470 






475 


Val Lys Lys 


Gly Gly 


Ala 






490 




lie Ser Glu 


Pro 


Lys 


Arg 




505 






Ser Asp Ala 


Glu 


Ala 


Ser 


520 








Cys Ser Arg 


His 


Val 


Gly 


535 








Cys Glu Arg 


Met 


Asn 


Gin 


550 






555 


Lys Asp Cys 


Leu 


Glu 


Cys 



His Val Leu Val Glu 

95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 

160 

Met Glu Gin Tyr Leu 

175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 

He Thr Ser Glu Lys 

240 

Ser Phe Asn Ala Ala 

255 

Asp Asn Ala Gly Lys 
270 

Leu Val Gly Gin Gin 
285 

Lys He Leu Glu Leu 
300 

Phe Leu Gly Trp Ala 

320 

Leu Phe Gly Pro Ala 

335 

Ala His Thr Val Pro ■ 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 

400 

Asp Pro Thr Pro Val 

415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 

480 

Lys Lys Arg Pro Ala 

495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 

Met Asn Leu Met Leu 
540 

Asn Ser Asn He Cys 

560 

Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 316 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 163 259 GOT GCG 
<400> 316 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 " 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 . 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala .Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 
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Ser Gin Pro Val Ser Val Val Lys 
355 360 
He His His lie Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 317 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
. 395 



<220> 

<223> Mutant rep protein: rep68 



<400> 317 



Thr 


Ala 


Gly 


Phe 


Tyr 


— - 4 

Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


lieu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


lie 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 



163 


259 


GCT 


GCG 








He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


lie 










45 






Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr Arg 


Asn 


Gly Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 








220 








Asp Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 


265 






270 






Pro Asp 


Tyr 


Leu Val Gly Gin Gin 








285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 








300 






Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn 


Asp 
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355 








jbu 


Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp 




370 








375 




Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 










405 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala Asp 


lie Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 




530 








535 





<210> 318 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 318 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 













365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 
460 


Val 


Thr 


Lys 


Gin 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 
490 


Ala 


Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



163 


259 


GCT 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 








175 


Val 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 
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Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 


225 








230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 








245 










250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 






270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


lie 


Ser 


Glu 
280 


Pro 


Lys Arg Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser lie 


Asn 


Tyr 


Ala Asp 




290 










295 






300 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 















305 310 



<210> 319 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 17 127 189 GCG GCT GCG 



<400> 319 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


Ala 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 








20 








25 










30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 




50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


65 










70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 










85 










90 










95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin He 








100 










105 










110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala Leu 






115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 










135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 










150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 










165 








170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin His 








180 










185 










190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 






195 










200 










205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




210 










215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 










230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 








245 








250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 








260 








265 










270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin Gin 






275 








280 








285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 




290 










295 










300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 
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305 








310 






315 








320 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly 


Pro 


Ala 




325 








330 






335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 




365 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 




380 










Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 


385 








390 






395 








400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 




405 








410 






415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly 


Asn 


Ser 






420 










425 




430 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 




445 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 








455 




460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 






475 








480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 






495 




Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






500 










505 




510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He 


Asn Tyr 


Ala 


Asp 






515 








520 




525 








Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 




540 










Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 






555 








560 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








565 






570 






575 




Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






580 










585 




590 






He 


His 


His He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 




600 




605 








Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu 


Gin 










610 








615 




620 











<210> 320 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 17 127 189 GCG GCT GCG 



<400> 320 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


He 


Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 








10 








15 




Ala 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 




25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 




35 








40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 








60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 








70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 








85 








90 








95 
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Thr 


Thr 


Gly Val 


Lys Ser Met Val Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 


105 










110 






Arg 


Glu 


Lys Leu 


He Gin Arg He Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 




115 


120 








125 








Pro 


Asn 


Trp Phe 


Ala Val Thr Lys Thr Arg Asn 


Gly Ala Gly Gly Gly 




130 


135 






140 










Asn Lys 


Val Val 


Asp Glu Cys Tyr He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 




155 










160 


Thr 


Gin 


Pro Glu 


Leu Gin Trp Ala Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 








165 


170 










175 




Ser 


Ala 


Cys Leu 


Asn Leu Thr Glu Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 






180 


185 










190 






Leu 


Thr 


His Val 


Ser Gin Thr Gin Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 






195 


200 








205 








Pro 


Asn 


Ser Asp 


Ala Pro Val He Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 


215 






220 




Ser 






Met 


Glu 


Leu Val 


Gly Trp Leu Val Asp 


Lys 


Gly 


He 


Thr 


Glu 


Lys 


225 






230 




235 










240 


Gin Trp 


He Gin 


Glu Asp Gin Ala Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 


250 










255 




Ser 


Asn 


Ser Arg 


Ser Gin He Lys Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






260 


265 










270 






He 


Met 


Ser Leu 


Thr Lys Thr Ala Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 


280 








285 








Pro Val 


Glu Asp 


He Ser Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 


295 






300 










Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


305 




310 




315 










320 


Thr 


Lys 


Lys Phe 


Gly Lys Arg Asn Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




325 


330 










335 




Thr 


Thr 


Gly Lys 


Thr Asn He Ala Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 


345 










350 






Phe 


Tyr 


Gly Cys 


Val Asn Trp Thr Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 


360 








365 








Cys 


Val 


Asp Lys 


Met Val He Trp Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


370 




375 






380 










Lys 


Val 


Val Glu 


Ser Ala Lys Ala He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 






390 




395 










400 


Val Asp 


Gin Lys 


Cys Lys Ser Ser Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








405 


410 










415 




He 


Val 


Thr Ser 


Asn Thr Asn Met Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






420 


425 










430 






Thr 


Thr 


Phe Glu 


His Gin Gin Pro Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 


440 








445 








Glu 


Leu 


Thr Arg 


Arg Leu Asp His Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 




455 






460 










Glu 


Val 


Lys Asp 


Phe Phe Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


465 




470 




475 










480 


Glu 


His 


Glu Phe 


Tyr Val Lys Lys Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 


490 










495 


Val 


Pro 


Ser 


Asp Ala 


Asp He Ser Glu Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 


505 










510 






Ala 


Gin 


Pro Ser 


Thr Ser Asp Ala Glu Ala 


Ser 


He Asn Tyr Ala Asp 






515 


520 








525 








Arg 


Leu 


Ala Arg 


Gly His Ser Leu 
















530 




535 

















<210> 321 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 350 



<400> 321 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


— - « 

Gin 


Thr 


Gin Glu 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie Arg 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 








260 








265 


He 


Met 


Ser 


Ceu 


Thr 


Lys 


Thr 


Ala Pro 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 
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428 


GCT 


GCT 










Lys 


Val 


Pro 


Ser Asp Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn 


Gly 


Ala Gly Gly Gly 






140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn Ala Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly Trp Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Ala 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


Ala 


Asp Gly Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 
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450 455 460 



Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 




470 








475 










480 


Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






485 








490 










495 




Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






505 










510 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 




520 










525 








Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 




535 










540 










Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 








555 










560 


Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 






570 










575 




Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 






585 










590 






He 


His 


His He Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 


600 










605 








Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 


Cys 


lie 


Phe 


Glu 


Gin 









610 615 620 



<210> 322 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 428 GCT GCT 



<400> 322 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 




100 








105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




130 






135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


145 








150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val 


Ala 


Asp 
205 


Gly 


Asn 


Ser 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 
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Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 








245 










Glu 


His 


Glu Phe Tyr Val Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 










325 










Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 


T .01 i 








340 










345 

J m9 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


J_>y S 






355 










360 




lie 


His 


His 


He 


Met 


Gly Lys Val 






370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




385 










3 90 








<210> 323 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


350 


<400> 323 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


IXC 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Del 








20 












Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Cov 
OCL. 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 






50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Al a 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 
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Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


- • 

Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




315 
-i- —> 










320 






Asn 


Ser 


& an 
noil 


IXC 


*~~y a 


.> j yj 










33 5 
-j j 








Phe 


Pro 


Val 


OCX 


CZ~\ 11 








350 






AJLa 


lyx 


Gin Lys 






TPvr* 








365 








ABp 


Ala 


Cys 


Thr 


Ala 










380 










xi.e 


zrilfci 


Glu 


Gin 










•JQC 












A *> Q 
■ft z. o 


Vjv_ J. 


GCT 










T * f e 

jjy £> 


V Ct-L. 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 






V ctu. 


Asn 


Trp 


Val 


Ala 


Glu 










30 








Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








T ,\rcs 




Gin Arg Asp 


Phe 


Leu 




60 












VJIX VA 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


lie 






110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 
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O A C 

24b 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 


Ala 








260 








265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 




290 










295 . 




Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 


Glu 






340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr 


Asn 






355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie Trp 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys . Ala 


He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His 


Asp 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 






515 








520 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser Leu 






530 










535 





<210> 324 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 



<400> 324 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 










40 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 








55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 






85 










Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 
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ax a 


Leu Asp Asn 


AJLa LjJLy 


Lys 














Asp 


Tyr Leu Val 


Gly Gin 


Gin 








285 






lie 


Tyr 


Lys 


He 


Leu Glu 


Leu 






300 








Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




315 








320 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Ala Val 


Pro 










350 




Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








365 






Glu 


Glu Gly Lys 


Met Thr 


Ala 






380 








Leu 


Gly Gly 


Ser 


Lys Val 


Arg 




395 








400 


Gin 


He Asp 


Pro 


Thr Pro 


Val 


410 








415 




Ala 


Val 


Ala 


Asp 


Gly Asn 


Ser 










430 




Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 






460 








Lys 


Asp 


His 


Val 


Val Glu 


Val 


475 








480 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


490 








a a. c 
4 SJb 




Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 














Ala 


Ser 


He 


Asn 


Tyr Ala 


Asp 








525 






428 


GCT 


GCT 








Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


10 






15 




Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








30 




Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 








45 






Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




60 








He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 






80 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


90 








95 




He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 










110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 










120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 










140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 












150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Aso 


Glv 

J; 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp. 


Phe 


Gly 


Lys 

<* 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 




Val 


Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 




290 










295 










300 










Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


















305 










310 






















<210> 325 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 78 54 


338 


495 


GCC 


GCC 


GCC 






<400> 325 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 




Gly 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly 


Ala 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 
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195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 




A^n 


Ser Arg 








260 


lie 

-1- -L- w 


Met 


Ser 


Leu 






275 






Val 


Glu Asp 




290 








Glv 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 




Ala 


Gly 


Lys 








340 


lr lie 


Ayr 


Gly 


Cys 






355 




jr o 


Val 


Asp 


Lys 




370 








Val 

v ax 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 




Val 
v clj. 


Thr 


Ser 








420 


Thy 


Thr 


Phe 


Glu 






435 








Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 




610 













200 


Ala 


Pro 


Val 


He 






215 




Gly Trp 


Leu 


Val 




230 






Glu Asp 


Gin Ala 


245 








Ser 


Gin 


lie 


Lys 


Thr 


Lvs 


Thr 


Ala 






280 


lie 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr Ala 




310 






Glv 


Lvs 




Asn 


325 








Thr 


Asn 


Tie 


Ala 


Val 


Asn 


Trp 


Thr 






360 


Met 


Val 


lie 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


lie 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met Gly 


Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



205 



Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


.365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Ala 


Ala 




495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 326 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 54 338 4 95 GCC GCC GCC 
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<400> 326 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lvs 


Lys 


Phe 








100 


Thr 


Ala 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lvs 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Asp 


Lys 


Gly He 




10 






Ser 


Tyr 


ne 


ber 


25 








Ala 


Ala 


Leu 


Asp 


Pro Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arq 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 






395 





Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val Gly 


Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu Gly 


Trp 


Ala 






95 




Phe Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val- 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Ala 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr 


Ala 


Asp 


Asn 


Leu 


Met 


Leu 








320 


Ser 


Asn 


He 


Cys 






335 




Pro 


Val 


Ser 


Glu 




350 






Lys 


Leu 


Cys 


Tyr 


365 








Thr 


Ala 


Cys 


Asp 


Gin 









<210> 327 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 54 338 495 GCC GCC GCC 



<400> 327 



WO 03/018820 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp Ser 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val Ala Glu 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys Ala 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr Phe 










85 






Thr 


Thr 


Gly 

m\ 


Val 


Lys 


Ser 


Met Val Leu 






100 






105 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg He Tyr 




115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys Thr 




130 








135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr He 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr Glu Arg 






180 






185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin Glu 






195 








200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He Arg 




210 










215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val Asp 


225 










230 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin Ala Ser 








245 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys Ala 








260 






265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 




290 








295 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


305 






310 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn Thr 










325 






Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He Ala Glu 






340 






345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr Asn 




355 








360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp 


370 










375 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala He 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser Ala 








405 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met Cys 








420 






425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro Leu 






435 








440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His Asp 




450 










455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys Gly 
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Lys Val 


Pro 


Ser Asp Leu 


Asp 


10 






15 




Phe Val 


Asn 


Trp 


Val Ala 


Glu 








30 




Asp Met 


Asp 


Leu 


Asn Leu 


He 




45 






Lys Leu 


Gin 


Arg Asp Phe 


Leu 




60 








Pro Glu 


Ala 


Leu 


Phe Phe 


Val 


75 








80 


His Met 


His 


Val 


Leu Val 


Glu 


90 






95 




Gly Arg 


Phe 


Leu 


Ser Gin 


He 






110 




Arg Gly 


He 


Glu 


Pro Thr 


Leu 




125 






Arg Asn Gly 


Ala Gly Gly 


Gly 




140 








Pro Asn 


Tyr 


Leu 


Leu Pro 


Lys 


155 






160 


Thr Asn 


Met 


Glu 


Gin Tyr 


Leu 


.170 






175 




Lys Arg 


Leu 


Val 


Ala Gin 


His 






190 




Gin Asn 


Lys 


Glu 


Asn Gin 


Asn 






205 






Ser Lys 


Thr 


Ser Ala Arg 


Tyr 




220 








Lys Gly 


lie 


Thr 


Ser Glu 


Lys 


235 








240 


Tyr He 


Ser 


Phe 


Asn Ala 


Ala 


250 






255 




Ala Leu 


Asp 


Asn Ala Gly 


Lys 






270 




Asp Tyr 


Leu 


Val 


Gly Gin 


Gin 




285 






He Tyr 


Lys 


He 


Leu Glu 


mm 

Leu 




300 








Ser Val 


Phe 


Leu Gly Trp 


Ala 


315 








320 


He Trp 


Leu 


Phe 


Gly Pro 


Ala 


330 






335 




Ala He 


Ala 


His 


Thr Val 


Pro 








350 




Glu Asn 


Phe 


Pro 


Phe Asn 


Asp 






365 






Glu Glu Gly 


Lys 


Met Thr 


Ala 




380 








Leu Gly Gly 


Ser 


Lys Val 


Arg 


395 








400 


Gin He 


Asp 


Pro 


Thr Pro 


Val 


410 




415 




Ala Val 


He 


Asp Gly Asn 


Ser 








430 




Gin Asp Arg 


Met 


Phe Lys 


Phe 






445 






Phe Gly Lys 


Val 


Thr Lys 


Gin 




460 








Lys Asp 


His 


Val 


Val Glu 


Val 


475 








480 


Gly Ala Lys 


Lys Arg Ala 


Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 328 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 



<400> 328 
Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Ala Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Glv 


Trp 


Leu 


Val 










Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




lie 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 




310 







Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly 


Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly Lys 


45 








Val 


Gly 


Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly 


Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 




175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Ala 


Ala 




270 






Arg 


Glu 


Ser Val 


285 








Asn 


Tyr 


Ala Asp 



<210> 329 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 350 420 GCT GCC 



<400> 329 
















Val 








Thr 


Ala 


Gly 


Phe 


f 1 L— _ -i_r- 

Tyr 


IjlU 


lie 


Veil 


He 


Lys 


Pro 


Ser Asp Leu Asp 


1 






5 










10 








15 


Glu 


His 


Leu 


Pro 


Gly 


lie 


ber 




Ser 


Phe 


Val 


Asn 


Trp 


Val Ala Glu 








20 








25 










30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


ASp 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu He 




35 










40 










45 




Glu 


Gin 


Ala 


Pro 


Leu 


Tnr 


vai 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp Phe Leu 




50 










55 










60 




Phe Phe Val 


Thr 


Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


65 






70 










75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


ber 


ryr 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 








85 










90 








95 


Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


vai 


Leu Gly Arg 


Phe 


Leu 


Ser Gin He 








100 








105 










110 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


l le 


Tyr Arg Gly 


He 


Glu 


Pro Thr Leu 




115 










120 










125 


Gly Gly Gly 

• 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala 




130 








135 










140 






Asn 


Lys 


Val 


val 


Asp 


bill 


Lys 


iyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 


145 






150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


#••1 *-» 


Trp 


TV 1 a 
nla 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 










165 






170 








175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 




UlU 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 






180 










185 










190 


Leu 


Thr 


His 
195 


val 


/"^ jr-v -ml— 

ber 


vain 


Vi *v 


Pi M 

1 

200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn Gin Asn 


Pro 


Asn 


Ser 


"TV _ 

Asp 


Ala 


Pro 


Vdl 


Tie* 

lie 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 




Ser Glu Lys 


Met 


Glu 


Leu 


v at JL 






Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


225 








230 










235 






240 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 










245 










250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








260 










265 










270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 








280 










285 


Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 




290 








295 










300 






Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 








310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 






325 










330 








335 


Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala Val Pro 








340 










345 










350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




355 










360 










365 


Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


370 






375 










380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys Val Arg 


385 










390 










395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 








405 










410 








415 


lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






420 










425 










430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 
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435 




440 


Gin 

-L. u 


Tif»n 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 




470 




Glu 


His 


Glu Phe Tyr Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser 


Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His Gly Gin Lys Asp 


Cys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






580 






lie 


His 


His He Met 


Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 




615 





<210> 330 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 330 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 
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445 



Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 









620 



350 


420 


GCT 


GCC 






Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


10 






15 




Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 


25 






30 




Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 






95 


Ala 


Thr 


He 


Trp 


Leu 


Phe Gly Pro 


105 






110 




Glu 


Ala 


He 


Ala 


His Ala Val 


Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro Phe Asn 


Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys Met Thr 


Ala 




155 






160 


He 


Leu 


Gly 


Gly Ser Lys Val 


Arg 




170 




175 


Val 


Ala 


Gin 


He 


Asp 


Pro Thr Pro 


185 






190 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 




Leu 


Gin 


Asp 


Arg 


Met Phe Lys 


Phe 



220 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 




290 










295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 








310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 






Phe 


Thr 


His Gly Gin Lys Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


lie 


His 


His 


He 


Met 


Gly Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 




<210> 331 










<211> 536 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: rep68 


<400> 331 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


1 








5 






Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


65 ' 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He 




115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr 


145 








150 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin 






195 








200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He 




210 










215 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 
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Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




235 










240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 










255 




Gxy 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg Val 


Arg Glu Ser Val 










285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 










His 


Val 


Gly Met 


noil 




Met 


T.PU 
















320 


Met 


Asn 


Gin 

VJ Jim AJl 


Asn 




Asn 


He 


Cvs 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lvs 


Ala 


Tyr 


Gin 


Lvs 


Leu 


Cys 


Tyr 
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Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cvs 


He 


Phe 


Glu 


Gin 










395 












350 


420 


GCT 


GCC 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 






140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 






* 




Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 








230 








Gin 




lie Gin 


Glu Asp 


Gin 


Ala 


Ser 






245 










OCX 


A can 


Ser* Af"Cf 

OCX 


Ser 


Gin 


He 


Lys 


Ala 






260 










265 


Tie 


Met: 


Cor TjOii 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




rI.O 


Val 


<T!T 1 1 A csr\ 
Asp 


He 


Ser 


Ser 


Asn 


Aro 




290 






295 










TS r-y* 2V en 


Pro Gin Tyr Ala 


Ala 










310 








ill IT 


jjys 


jbys rne 


Gly Lys Arg Asn 


Thr 








325 










±nr 


inr 


vj±y jjys 


Thr 


Asn 


He 


Ala 


Glu 
















345 




Tyr 


<j±y tjys 


Val 


Asn Trp 


Thr 


Aqn 




^ ^ 
j ~> j 








360 




Lys 


Val 


Asp Jjys 


Met 


Val 


He 


Trp 




370 








375 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr Ala 


Asn 


Thr 


Asn 


Met 


Cys 






420 










425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 






530 








535 







<210> 332 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 



<400> 332 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 










40 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 










55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 
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235 








240 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


250 








255 




Ala 


Leu 


Asp Asn Ala Gly 


Lys 










270 




Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 






He 


Tyr 


Lvs 


He 


Leu Glu 


Leu 






300 








Ser 


Val 


Phe 


Leu Gly Trp Ala 




315 








320 


He 


Tro 


Leu 


Phe 


Gly Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Ala Val 


Pro 










350 




Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 






Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 






380 








Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 




395 








400 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


410 






415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 




Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 








445 






Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 






460 








Lys 


Asp 


His 


Val 


Val Glu 


Val 


475 








480 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


490 








495 




Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 








510 




Ala 


Ser 


He Asn Tyr Ala Asp 



525 



420 


GCT 


GCC 


Lys 


Gly 


He Thr Ser Glu Lys 


10 


15 


Tyr 


He 


Ser Phe Asn Ala Ala 




30 


Ala 


Leu 


Asp Asn Ala Gly Lys 






45 


Asp 


Tyr 


Leu Val Gly Gin Gin 






60 


He 


Tyr 


Lys He Leu Glu Leu 




75 


80 


Ser 


Val 


Phe Leu Gly Trp Ala 


90 




95 
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Thr 


Lvs 


Lvs 


Phe Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 






135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 


145 






150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 


• 








200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Thr 


Arg Arg Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 










270 




Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 










Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


















305 










310 






















<210> 333 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






















GCG 


GCA 






<223> Mutant rep protein: rep78 


189 


197 


518 


GCG 






<400> 333 


























Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


• 






20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 


Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


145 








150 










155 






Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Tyr 


Leu 








165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Ala 


Ala 


Gin 



WO 03/018820 



PCT/IB02/04087 



-391- 



180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val " Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

lie His His lie 
595 

Leu Val Asn Val 
610 



Ala Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ala Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



185 








Glu 


Gin 




TjVS 

XJ Y ^ 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


lyr 


T .ai i 
iJCU 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


rxie 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro Asp Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 





190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Ara 


Tvr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 




Lie LI 


Leu Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


J. I IX 


ct 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 334 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 
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<220> 

<223> Mutant rep protein: rep52 189 197 518 GCG GCG GCA 



<400> 334 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 

mm 


Gin Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 




50 








55 






60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He Tyr Lys 


He 


65 








70 








75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser Val Phe 


Leu Gly Trp Ala 




85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr Val Pro 






115 








120 






125 


Phe Asn Asp 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 




13 0 










135 






140 






Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


145 






150 








155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 






180 








185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 






195 










200 






205 


Phe Lys Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 




210 










215 






220 




Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


225 






230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg Pro Ala 








260 








265 






270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 






275 










280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ala 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 




290 










295 






300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val Gly Met 


Asn 


Leu Met Leu 


305 








310 








315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn Gin Asn 


Ser 


Asn He Cys 






325 










330 




335 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val Ser Glu 








340 










345 






350 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu Cys Tyr 






355 










360 






365 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp Ala Cys 


Thr 


Ala Cys Asp 




370 










375 






380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He Phe Glu 


Gin 




385 










390 








395 







<210> 335 

<211> 536 

<212> PRT 

<213> Artificial Sequence 
<220> 



WO 03/018820 



PCT/IB02/04087 



-393- 



<223> Mutant rep protein: rep68 
<400> 335 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 






* 




120 


Pro Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 





189 


197 


518 


GCG 


GCG 


GCA 






He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




- 


155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 











WO 03/018820 



PCT/EB02/04087 



-394- 



Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ala Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 336 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 189 197 518 GCG GCG GCA 



10 15 
Ala Ser Tyr lie Ser Phe Asn Ala Ala 

25 ~ 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg lie Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala lie Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu- Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin lie Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 



<400> 336 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 








20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 








100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 








180 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 






195 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 




210 










215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 






275 










Ala 


Gin 


Pro 


Ser 


Thr 


Ala 


Asp 




290 










295 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


305 










310 
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<210> 337 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 468 516 GCC GCG 
<400> 337 , 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 4.5 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro. Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 - 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ^ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ^ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 " 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 








420 






425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 






435 






440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His Asp 




450. 








455 




Glu 


Val 


Lys 


Ala 


Phe 


Phe Arg Trp Ala 


465 








470 


Gly 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ala 


Thr 


Ser Asp Ala 


Glu 






515 






520 


His 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met 


545 








550 




Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys 








580 






585 


He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 






595 






600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 




610 








615 





<210> 338 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 468 



<400> 338 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


Val 


He Asp Gly Asn 


Ser 










430 






Gin 


Asp Arg Met 


Phe 


Lys 


Pne 








445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Glv 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly Met Asn 


Leu 


Met 


Leu 






540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 












620 










516 


GCC 


GCG 






■ 




Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu 


Gly 


Lys 


Met 




Ala 




155 






160 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He Asp Gly Asn 


Ser 



WO 03/018820 







195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


JL* mm* 










230 








Glu 


Val 


Lys 


Ala 


Phe 


Phe Arg Trp Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ala 


Thr 


Ser Asp Ala Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 




Cys 


Ser Arg His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg Met 










325 










Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


385 










390 








<210> 339 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


468 


<400> 339 














Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 






» 


2-0 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 





PCT/IB02/04087 



-397- 







205 








Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys 


Arg Val 


Arg Glu 


Ser 


Val 






285 








Ala 


Ser He 


Asn Tyr Ala 


Asp 




300 










Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 






350 






Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










He 


Phe Glu 


Gin 










395 











516 GCC GCG 



Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


10 








15 




Phe Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 










Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




125 








Arg Asn Gly 


Ala Gly Gly 


Gly 




140 










Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


155 










160 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Lys Arg 


Leu 


Val 


Ala 


Gin 


His 




• 


190 






Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




205 
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Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


vai lie Arg &er Jjys inr 


OCX /Ua niy iyi 




210 








215 220 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu Val Asp Lys Gly lie 


inr ber oiu iiys 


225 










230 


235 


240 


Gin 


Trp 


He 


Gin Glu Asp 


Gin Ala Ser Tyr lie Ser 


Pne Asn A_La Ala 








245 




250 


255 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys Ala Ala Leu Asp 


Asn Ala Gly Lys 








260 






265 


270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp Tyr Leu 


Val Gly Gin Gin 






275 








280 


285 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg He Tyr Lys 


He Leu Glu Leu 




290 










295 300 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala Ser Val Phe 


Leu Gly Trp Ala 


305 








310 


315 


320 


Thr 


Lys 


Lys. Phe Gly Lys 


Arg Asn Thr He Trp Leu 


Phe Gly Pro Ala 








325 




330 


335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala Glu Ala He Ala 


His Thr Val Pro 






340 






345 


350 


Phe 


Tyr 


Gly Cys Val Asn 


Trp Thr Asn Glu Asn Phe 


Pro Phe Asn Asp 




355 








360 


365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly 


Lys Met Thr Ala 


370 










375 380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala He Leu Gly Gly 


Ser Lys Val Arg 


385 










390 


395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser Ala Gin He Asp 


Pro Thr Pro Val 






405 




410 


415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met Cys Ala Val He 


Asp Gly Asn Ser 








420 






425 


430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro Leu Gin Asp Arg 


Met Phe Lys Phe 






435 








440 


445 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His Asp Phe Gly Lys 


Val Thr Lys Gin 




450 










455 460 




Glu 


Val 


Lys 


Ala 


Phe 


Phe 


Arg Trp Ala Lys Asp His 


Val Val Glu Val 


465 








470 


475 


480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys Gly Gly Ala Lys 


Lys Arg Pro Ala 










485 




490 


495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu Pro Lys Arg Val 


Arg Glu Ser Val 








500 






505 


510 


Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp Ala Glu Ala Ser He 


Asn Tyr Ala Asp 






515 








520 


525 


Arg 


Leu 


Ala Arg Gly His 


Ser Leu 






530 










535 





<210> 340 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 468 516 GCC GCG 
<400> 340 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He 

15 10 
Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser 

20 25 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp 

35 40 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
He Leu Glu Leu 
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65 








70 






Asn Gly Tyr Asp 


Pro 


Gin Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 




115 










120 


Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 










215 




Glu Leu Thr Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu Val 


Lys 


Ala 


Phe 


Phe 


Arg 


Trp 








245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser Asp Ala Asp 


lie 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ala 


Thr 


Ser Asp 


Ala 


290 










295 




Arg Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 








310 






<210> 341 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant -rep protein: rep78 


GCA GCT GCC GCC 






<400> 341 












Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 










135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 
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75 






80 


Ala 


Ser Val 


Phe 


Leu 


fc»iy lrp Aia 




90 






95 


Thr 


He Trp 


Leu 


Phe 


Giy pro A_La 


105 








110 


Glu 


Ala lie 


Ala 


His 


Thr val Pro 








125 




Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 






140 




Trp 


Glu Glu 


Gly Lys 


Met Thr Ala 




155 






160 


He Leu Gly 


Gly Ser 


Lys Val Arg 




170 






175 


Ala 


Gin He 


Asp 


Pro 


Thr Pro Val 


185 






190 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 








205 




Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 






220 






Asp 


Phe Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 




250 






255 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 


265 








270 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 








285 




Glu 


Ala Ser 


He 


Asn 


Tyr Ala Asp 






300 







127 221 350 54 140 GCT 



He Lys Val 


Pro 


Ser 


Asp 


Leu Asp 


10 








15 




Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Glu Lys Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly 


He 


Glu 


Pro 


Ala 


Leu 






125 








Thr Arg Asn 


Ala 


Ala 


Gly Gly Gly 




140 










He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 
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145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His lie 
595 

Leu Val Asn Val 
610 



150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val. Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Ala Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 127 221 350 54 140 GCT 
GCA GCT GCC GCC 

<400> 342 , _ -| _. 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 ~ 10 I 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ~ 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 * 230 235 240 

Glu Val Lys .Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 " 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 " 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 343 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 343 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Ala 


Ala 


Gly Gly Gly 




130 








135 










140 










Asn 


Lys 

aft 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ala 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 

265 


Ala 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 


305 




310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 










360 










365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 



405 410 415 
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He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly 


Asn 


Ser 








420 










425 


430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met Phe 


Lys 


Phe 






435 










440 




445 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr 


Lys 


Gin 




450 






455 






460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val Val 


Glu 


Val 


465 






470 








475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro 


Ala 










485 










490 


495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 






500 








505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He Asn Tyr 


Ala 


Asp 






515 










520 




525 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 










530 










535 













<210> 344 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein rep40 127 221 350 54 140 GCT 
GCA GCT GCC GCC 



<400> 344 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Ala 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 








165 








170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






195 










200 








205 








Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 








230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 








245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 
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Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 345 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 285 GCA GCG 

<400> 345 
Thr Ala Gly Ph< 
1 

Glu His Leu Pr< 

20 

Lys Glu Trp Gli 
35 

Glu Gin Ala Pr< 
50 

Thr Glu Trp Ar< 
65 



100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 



Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp Leu Asp 


c 
O 








10 






15 


G-Ly 


He 


Ser Asp 


Ser Phe 


Val 


Asn 


Trp Val Ala Glu 








25 






30 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn Leu He 








40 








45 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp Phe Leu 






55 








60 


Leu Phe Phe Val 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


70 








75 




80 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu Val Glu 


85 






90 






95 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser Gin He 








105 






110 


lie 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu Pro Thr Leu 








120 








125 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala Gly Gly Gly 






135 






140 




Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


150 




155 




160 


Leu 


Gin Trp Ala 


Trp Thr 


Asn 


Met 


Glu Gin Tyr Leu 


165 








170 






175 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val Ala Gin His 










185 






190 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu Asn Gin Asn 








200 








205 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ala Ala Arg Tyr 






215 








220 




Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr Ser Glu Lys 


230 








235 




240 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe Asn Ala Ala 


245 






250 






255 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly Lys 








265 






270 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Ala Gly Gin Gin 






280 








285 


lie 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys 


He Leu Glu Leu 






295 








300 


Leu Gly Trp Ala 


Pro 


Gin Tyr Ala 


Ala Ser 


Val 


Phe 




310 








315 




320 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu 


Phe Gly Pro Ala 


325 




330 






335 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His Thr Val Pro 










345 






350 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro Phe Asn Asp 
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355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " * 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 " 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 346 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 285 GCA GCG 



15 

Phe Asn Ala Al< 
30 

Asn Ala Gly Lys 
45 

Ala Gly Gin Gli 

He Leu Glu Lei 

80 

Leu Gly Trp Al« 
95 

Phe Gly Pro Al, 
110 

His Thr Val Pr< 
125 



<400> 346 












Gly He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


1 








5 




10 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He Ser 






20 








25 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu Asp 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu 




50 








55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys 


65 








70 






75 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val Phe 






85 






90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp Leu 






100 








105 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He Ala 






115 










120 


Asn Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 




130 






135 




140 
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Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
3 05 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 



Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 347 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 285 GCA GCG 



<400> 347 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 




115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 



Tyr 
5 


Glu 


He 


Val 


Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 
Leu Leu Pro Lys 
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145 150 



Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 










295 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










3,10 








Thr 


Lys 


Lys 


Phe Gly Lys 


Arg Asn 


Thr 








325 










Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 






515 










520 




Arg Leu Ala Arg Gly His 


Ser 


Leu 






530 










535 







<210> 348 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 221 
<400> 348 

Met Glu Leu Val Gly Trp Leu Val Asp 
1 5 
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155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ala 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp Asn Ala 


Gly Lys 










270 






Asp 


Tyr Leu Ala Gly 


Gin 


Gin 






285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


lie Asp Gly 


Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He 


Asn Tyr 


Ala Asp 








525 








285 


GCA 


GCG 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 
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Gin Trp 


He 


Gin Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




20 








25 










30 






Ser Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 




35 






40 










45 








lie Met 


Ser 


Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Ala Gly Gin Gin 


50 






55 










60 










Pro Val 


Glu 


Asp He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 




70 










75 










80 


Asn Glv 


Tvr 


Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


85 










90 










95 


Ala 




Lva 


Phe Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


100 








105 










110 


Val 




Thr Thr 


Glv 


Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Pro 




115 






120 










125 


Phe 






Phe Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Asn Asp 


130 




135 










140 






Thr 


Ala 


Cys Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


145 


150 










155 








Val 


160 


Lys Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Arg 




165 








170 










175 


Val 


Val Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 




180 








185 










190 




Ser 


He Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 




195 








200 










205 






Phe 


Thr Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


210 








215 










220 








Gin 


Glu Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 




230 










235 








Glu 


240 


Glu Val 


Lys 


Asp Phe 


Phe 


Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Val 




245 










2 SO 










255 


Ala 


Glu His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 






260 






265 










270 




Val 


Pro Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 




275 






280 










285 




Ala 




Ala Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Asp 


290 








295 










300 










Arg Leu 


Ala 


Arg Gly His 


Ser 


Leu 


















305 






310 






















<210> 349 


























<211> 621 


























<212> PRT 


























<213> Artificial Sequence 




















<220> 




























<223> Mutant rep protein: rep78 


23 495 GCT GCC 










<400> 349 


























Thr Ala 


Gly 


Phe Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 


5 










10 










15 


Glu 


Glu His 


Leu 


Pro Gly 


He 


Ala 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 






20 








25 










30 




He 


Lys Glu 


Trp 


Glu Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


35 








40 










45 




Phe 


Leu 


Glu Gin 


Ala 


Pro Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


50 








55 










60 






Phe 


Val 


Thr Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 


70 










75 








Val 


80 


Gin Phe 


Glu 


Lys Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 






85 










90 










95 


He 


Thr Thr 


Gly 


Val Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 
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100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 "* 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ~ 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 
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lie His His lie Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 350 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 350 



Met Glu 


Leu Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


20 










Ser Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 




35 








40 


lie Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


50 








55 




Pro Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 




70 




Ala 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 






85 








Thr Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 




100 










Thr Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 




115 








120 


Phe Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


130 








135 




Cys Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 






150 






Lys Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 




165 








Val Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


180 










He Val 


Thr Ser Asn 


Thr 


Asn 


Met 




195 








200 


Thr Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


210 








215 




Glu Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 






230 






Glu Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 




260 










Pro Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 




275 








280 


Ala Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


290 








295 




Arg Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


305 






310 






Phe Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 






325 








Phe Thr 


His Gly Gin 


Lys 


Asp 


Cys 




340 










Ser Gin 


Pro Val 


Ser 


Val 


Val 


Lys 




355 








360 


He His 


His He 


Met 


Gly 


Lys 


Val 



-410- 



Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys He Phe Glu Gin 

620 



23 495 GCT GCC 



Asp 


Lys 


Gly 


He Thr 


Ser 


Glu 


Lys 


10 








15 




Ser 


Tyr 


He 


Ser Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr 


Leu Val 
60 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu Phe 


Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He 


Ala His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn 


Phe Pro 


Phe 


Asn Asp 








140 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 




170 








175 


Val 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 


185 








190 






Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 






205 








Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 








220 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly 


Ala 


Lys Lys 


Arg 


Ala 


Ala 


265 






270 




Val 


Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 






285 








Glu 


Ala 


Ser He Asn Tyr Ala Asp 








300 








His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin 


Asn Ser 


Asn 


He 


Cys 




330 








335 


Glu 


Leu 


Glu 


Cys 


Phe Pro 


Val 


Ser 


345 






350 






Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp 


Ala 


Cys Thr 


Ala 


Cys 


Asp 
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370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 351 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 23 495 GCT GCC 
<400> 351 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ala Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ^ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 " 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 " 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
370 375 380 
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Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 







Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin- Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



lie Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val lie 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 352 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 352 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



23 495 GCT GCC 



Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


10 








15 




Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 






Pro 


Asp 


Tyr 


Leu 
60 


Val Gly Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 








140 








Trp 


Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly 


Gly 


Ser Lys 


Val 


Arg 




170 




175 


val 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


185 








190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 






Leu 


Gin 


Asp 


Arg 


Met Phe 


Lys 


Phe 








220 








Asp 


Phe 


Gly 


Lys 


Val Thr 


Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 
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245 

Glu His Glu Phe Tyr Val Lys Lys 

260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 ' 280 

Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 



250 255 
Gly Gly Ala Lys Lys Arg Ala Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser lie Asn Tyr Ala Asp 

300 



<210> 353 

<211> 621 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 
GCC GCC 



<400> 353 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



20 54 420 495 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu Asp 
15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 








45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val Glu 
95 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 


105 










lio 




Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr Leu 








125 






Thr 


Arg Asn 


Gly 


Ala 


Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




220 








Asp 


Lys Gly 


He 


Thr 


Ser Glu Lys 




235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala Ala 
255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 








270 




Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 
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Thar 


Thr 

^ AAA 


Glv 


TiVS 








340 


Phe 


Tvr 


Glv 


Cvs 






_/ — ' — r 






Val 


AST5 












Lys 


Val 


Val 


Glu 


385 








vai 


Asp 


oin 


Lys 


lie 


vai 


Tnr 


Aia 








/ion 


Thr 


Thr 


Pne 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 






500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 



610 



325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Th?" 

A XXX 






360 


Met 


Val 


He 


J.rp 






375 




Ser Ala Lys 


M_L ci 




390 






Cys 


Lys 


Ser 




405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


fro 








a a n 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 





330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin lie Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 354 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 20 54 420 495 GCC GCC 
GCC GCC 



<400> 354 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
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100 



Thr 

X 1AX 


Thr* 


Glv 


TjVS 


Thr 


Asn 


lie 


Ala 






115 
j — * — * 










120 


Phe 


Tvr 

xy x> 


Glv 


Cvs 


Val 


Asn 


Trp 


Thr 




x j <y 










135 






V d -L 


Asp 


TjVS 


Met 


Val 


He 


Trp 


14 j 










150 






L»yS 


v ax 


Vdl 


Glu 


Ser 


Ala 


Lys Ala 








165 








vax 


Asp 


bin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










±xe 


vax 


mr 


Ala 


Asn 


Thr 


Asn 


Met 






HOC 










200 


V-* 

1x1X7 


T 1 V\ 

mr 


Fne 


Glu 


His 


Gin 


Gin 


Pro 




2X0 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 







<210> 355 
<211> 536 * 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
GCC GCC 



<400> 355 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 



105 






110 






Glu Ala 


He Ala 


His 
125 


Thr 


Val 


Pro 


Asn Glu 


Asn Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trn Glu 


Glu Glv 


Lvs 


Met 


Thr 


Ala 


155 

JU W ^p** 








160 


Tl p Titan 

1JLC UCU 


Glv Glv 


v 


Lvs 


Val 


Aro 


170 








175 




Al a Gin 


Tip AsT5 


Pro 


Thr 

Jk AiX> 


Pro 


Val 


185 






190 








vdl XXc 


.raX7 


Glv 


Sen 


Cor 




205 








Jut: LI ulll 


22 0 

*-J a-* w 


Met 


Phe 


Lvs 


Phe 


Asp rne 




Val 

V AX. 


Thr 


xj y 0 


Gin 


235 








240 


Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Ala 


Ala 


265 






270 






Pro Lys 


Arg- Val 


Arg 


Glu 


Ser 


Val 




285 








Glu Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 


His Val 


Gly Met 
315 


Asn 


Leu 


Met 


Leu 
320 


Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


365 








Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 


380 










Cys He 


Phe Glu 


Gin 








395 











20 54 420 495 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 





Glu 


Lys Leu 


He 


Gin Arg 


He 




X X^ 








120 


C X \J 


ion 


Tro Phe 


Ala 


Val 


Thr 


Lys 




XJu 






135 




nail 


■i-J jr o 


Val Val 

V C&X V C4 X 




Glu 


Cys 


Tyr 


"1 A c 

14b 






150 






irix 


bin 




XJC v» 


Gin Trp Ala 








ID J 








O ir^v -v - * 


Ala 






Leu 


Thr 


Glu 






loU 










Leu 


inr 


m s veil 


o G -L 


Gin 


Thr 


Gin 






iy b 








200 


Pro 


Asn 


ber n.sp 


Ala 


Pro 


Val 


He 




210 






215 




Met 


bill 


beu vai 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


lie tain 


Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






O ^ A 










lie 


wet 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


r^i ~u~ 

Fro 


vai 


Glu Asp 


He 


Ser 


Ser 


Asn 










295 




Asn 


t^iy 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 






inr 


i»ys 


Lys Phe 


Gly 


Lys 


Arg Asn 








325 








inr 


i nr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


iyr 


Gly Cys 


Val 


Asn Trp 


Thr 




355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser Ala Lys Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ala 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg Leu Asp His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 








535 





<210> 356 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



105 








110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg Asn 


Gly Ala Gly 


Gly 


Gly 






140 










He Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lvs 
160 


Trp Thr Asn 


Met 


Glu 


Gin 


Tvr 




170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu Gin 


Asn 


Lys 


Glu 
205 


Asn 


m n 


7\ C7 T"| 


Arg Ser 


Lys 


Thr 


Ser 


Ala 




Tvr 
xyx 




220 










Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


T,VR 
XI jr O 


235 










240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala Ala 


Leu 


Asp 


Asn 


Ala 


Glv 


Lvs 


265 








270 






Pro Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 








285 








Arg He 


Tyr 


Lys 


He 


Leu 




JJCU 




300 










Ala Ser 


Val 
315 


Phe 


Leu 


Gly 




Ala 

* fc tit M 

320 


Thr He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 








335 




Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn Glu 


Asn 


Phe 


Pro 
365 


Phe 


r\oii 




Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




380 










He Leu Gly 


Gly Ser Lys 


Val 


Arg 




395 










400 


Ala. Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Cys Ala 


Val 


He Asp Gly 


Asn 


Ser 


425 








430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


490 










495 




Pro Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 
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<220> 

<223> Mutant rep protein: rep40 20 54 420 495 GCC GCC 
GCC GCC 

<400> 356 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 357 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 412 612 GCG GCG 
<400> 357 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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bill 


VjjJ.il 




Pro 


Leu 


Thr 


Val 


Ala 














55 








irp 


Arg Arg 


Val 


Ser Lys 


65 










70 






Gin 


T-> V. 

Pne 


^ i ii 

blU 


Lys 


Gly Glu 


Ser Tyr 










85 








Thr 


Thr 


/■I 1 — — 

Gly 


Val 


Lys 


Ser 


Met 


Val 






• 


100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


— ^ 

Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


■m. ^ 

Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






1 T C 

275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




o q rt 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


1 f\ c 

305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Xyr 


Gly 


<?ys Val Asn 


Trp 


Thr 




~j Zj Zj 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










465 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 



Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




60 








Ala 


Pro 


Glu Ala Leu 


Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His Val 


Leu 


Val 


Glu 

VIA fJL 




90 






95 




Leu Gly 


Arg Phe Leu 


Ser 


Gin 




105 






110 






Tyr Arg 


Gly He Glu 


Pro 


Thr 


T. At 1 






125 








Thr Arg 


Asn Gly Ala Gly Gly 


ij-Ly 






140 








He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


±jy s 






155 






lOU 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 


T ^i i 


170 






175 




Arg Lys 


Arg Leu Val 


Ala 


Gin 


TT-i e: 
XI -L O 


185 






190 






Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 


ASH 






205 








Arg 


Ser 


Lys Thr Ser 


Ala 


Arg 


ryr 






220 








Asp 


Lys 


Gly He Thr 


Ser 


Glu 


ji»y s 






235 






Z f± u 


Ser 


Tyr 


He Ser Phe 


Asn 


Ala 


7\ I -s 
nla 




250 






255 




Ala 


Ala 


Leu Asp Asn Ala Gly 


T .ire 

jjys 


265 






270 






Pro Asp 


Tyr Leu Val 


Gly Gin 


f2l n 

0-i.il 






285 








Arg 


He 


Tyr Lys He 


Leu 


Glu 








300 








Ala 


Ser 


Val Phe Leu Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 




330 




335 




Glu 


Ala 


He Ala His 


Thr 


Val 


pro 


345 






350 






Asn 


Glu 


Asn Phe Pro 


Phe 


Asn 








365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 








He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 






400 


Ala 


Gin 


He Ala Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 


425 






430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




460 








Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala 


Ser He Asn Tyr 


Ala 


Asp 






525 








His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 
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530 








535 










540 






He 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


545 






550 








555 


Phe 




Val 




Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Pro 


Ser 










565 






570 










575 


Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 






580 








585 










590 




lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 




595 






600 










605 






Leu 


Val 


Asn 


Ala 


Asp 


Leu Asp 


Asp 


Cys 


lie 


Phe 


Glu 


Gin 








610 






615 










620 









560 



<210> 358 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 412 612 GCC GCG 



<400> 358 








Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


1 






5 






Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 




20 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 






35 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr 




50 








55 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


65 








70 




Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 




100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 






115 








Phe Tyr Gly Cys 


Val 


Asn 


Trp 




130 








135 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


145 








150 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 






165 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 




180 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 






195 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 




210 








215 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


225 








230 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 








245 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 






260 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 






275 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 




290 








295 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


305 






310 





10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 * 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin. Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Ala Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 

Arg His Val Gly Met Asn Leu Met Leu 

315 320 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Ala Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 359 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 412 612 GCC GCG 

<400> 359 , „ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 *" 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 
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325 330 335 

Thr Thr Gly I*ys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 360 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 412 612 GCC GCG 



10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Ala Pro Thr Pro Val 
180 ' 185 190 



<400> 360 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 






35 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 




50 










55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 










70 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 






100 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 






115 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 




130 










135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 
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Ile Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 361 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> ^ 

<223> Mutant rep protein: rep78 197 412 GCG GCC 



10 15 
Phe Val Asn Trp Val Ala Glu 

30 

Asp Met Asp Leu Asn Leu lie 

45 

Lys Leu Gin Arg Asp Phe Leu 
60 

Pro Glu Ala Leu Phe Phe Val 

75 80 
His Met His Val Leu Val Glu 
90 95 
Gly Arg Phe Leu Ser Gin He 

110 

Arg Gly He Glu Pro Thr Leu 

125 

Arg Asn Gly Ala Gly Gly Gly 
140 

Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Thr Asn Met Glu Gin Tyr Leu 
170 175 
Lys Arg Leu Val Ala Gin His 

190 

Gin Asn Lys Glu Asn Gin Asn 

205 

Ser Lys Thr Ser Ala Arg Tyr 
220 

Lys Gly He Thr Ser Glu Lys 
235 240 
Tyr lie Ser Phe Asn Ala Ala 
250 255 
Ala Leu Asp Asn Ala Gly Lys 

270 



<400> 361 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 






Phe 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Leu 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 


Thr 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




He 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyx 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


• 


210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 








Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 
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275 




Pro 


vax 


Glu Asp 










Asn 


Gly 


Tyr Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly Lys 








340 


Phe 


Tyr 


Gly Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








5*80 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 




610 







280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Atq 


lie 


Tyr Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


lie 


Trp 


Leu 




J 






Glu 


Ala 


lie 


Ala 


345 










OX LA 


Asn 


Phe 


Trp 




Glu Gly 








380 


x xe 




Gly Gly 






395 








lie 


Ala 




*± -L v 






Cys 


Ala 


Val 


lie 


425 








Leu 


bin 


Asp 


Arg 


Asp 


Phe 


Gly Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


lie 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


lie 


Phe 


Glu 






620 



285 

lie Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525 • 

Asn Leu Met Leu 

Ser Asn lie Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 362 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 197 412 GCG GCC 



<400> 362 
Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin lie Lys 

40 

Thr Lys Thr Ala 
55 



Asp 


Lys 


Gly 


lie 




10 






Ser 


Tyr 


lie 


Ser 


25 








Ala 


Ala 


Leu Asp 


Pro 


Asp 


Tyr 


Leu 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 
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Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His lie 
370 

Leu Val Asn Val 
385 



He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Ala 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 363 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 197 412 GCG GCC 
<400> 363 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 70 



Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


irne 








85 










Thr Thr Gly Val Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys Leu 


He 


Gin Arg 


He 


Tyr 




115 








120 




Pro Asn Trp Phe 


Ala 


Val 


Thr 


Lys 


Tnr 




130 








135 






Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


lie 


145 






150 








Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 


Trp 








165 










Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His Val 


Ala 


Gin 


Thr 


Gin 


Glu 






195 








200 




Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 




210 






215 






Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 








230 








Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






245 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 






260 










265 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 






295 






Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr 








325 










Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 








360 




Cys Val Asp Lys 


Met 


Val 


He 


Trp 


Trp 




370 








375 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






420 










425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu Thr Arg Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg Leu Ala Arg Gly 


His 


Ser 


Leu 


■ 




530 








535 


« 
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75 








80 


HIS 


Met His 


Val 


Leu 


Val 




Q A 

90 








95 




Gly 


Arg Phe 


Leu 


Ser 


Gin 


j. j.e 






110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly Ala Gly Gly 


Gly 




140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








t £"A 

160 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Lys 


Arg Leu 


Val 


Ala 


Gin 


His 






190 






Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




205 








Ser 


Lys Thr 


Ser Ala Arg 


Tyr 




220 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


235 








240 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






270 






Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






285 








He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val Phe 


Leu Gly 


Trp 


/via 




315 










He 


Trp Leu 


Phe 


Gly 


Pro 


ivxa 


330 






335 




Ala 


He Ala 


His 


Thr 


Val 


Fro 








350 






Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly Ser Lys 


Val 


Arg 




395 








400 


Gin 


He Ala 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val He Asp Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 




445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser He Asn Tyr Ala 


Asp 



525 



<210> 364 
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<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 197 412 GCG GCC 



<400> 364 


















He 


Thr 




Glu 




Met 


Glu 


Leu 


Val 


Gly 


j.rp 


Leu 


Val 


Asp 


Lys 


Gly 


Ser 


Lys 


i 








5 










10 










15 




Gin Trp 


He 


Gin 


Glu 




Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


\3t J. 11 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


jjys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 








55 










60 






Glu 




Pro 


Val 


Glu Asp 


He 


be! 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 


65 










7ft 










75 










80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 










85 










90 












Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 




100 










105 








His 


110 


Val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


Thr 


Pro 






115 








120 










125 


Phe 




Asp 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Asn 




130 






135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser 


Lys 


Arg 








165 










170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Ala 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 




195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 










230 










235 






Val 


Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 








260 








265 










270 




Val 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 










Arg Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


















305 










310 























<210> 365 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 412 495 511 GCC GCC GCA 
<400> 365 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 9° 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 " 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 "* 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Ala Pro Thr Pro Val 

405 - 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser 


He 


Asn Tyr Ala Asp 






515 










520 










525 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly 


Met 


Asn 


Leu Met 


Leu 


530 








535 










540 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn He 


Cys 


545 






550 










555 








560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 


Glu 










565 










570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 








580 










585 










590 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala Cys 


Asp 






595 










600 










605 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








610 








615 










620 








<210> 366 


























<211> 397 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep52 


412 


495 


511 


GCC 


GCC 


GCA 




<400> 366 






















Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Lys 


1 








5 










10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






20 








25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 




50 










55 










60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






85 










90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 


Ala 


His 


Thr Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 








135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 


145 






150 










155 






Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Arg 








165 








170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Ala 


Pro 


Thr Pro 






180 








185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He 


Asp Gly Asn 


Ser 






195 










200 










205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 




210 










215 










220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


225 






230 








235 






Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 








245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg Ala 








260 






265 










270 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ala 






275 










280 










285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser 


He 


Asn Tyr Ala Asp 
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290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 367 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 412 495 511 GCC GCC GCA 

<400> 367 „ ^ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 -45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 " 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 * 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 " 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 
290 295 300 
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Asn 


Gly 

-* 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Glv Lvs 






340 


Phe 


Tvr 


Glv Cvs 






355 


cys 


V d-L. 


Sen TiVS 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Ala 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ala Val 
510 

Asn Tyr Ala Asp 
525 



<210> 368 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 412 495 511 GCC GCC GCA 
<400> 368 

eu Val Glv Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 * HO 

Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 
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Val 


Asp 


Gin 


Lys 








180 


lie 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 


305 









165 



Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







170 

Ala Gin He Ala 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ala Val 
285 

Asn Tyr Ala Asp 



<210> 369 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 369 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Ala 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 









98 422 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 

255 


Ala 
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Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Ala Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 370 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 98 422 GCC GCC 
<400> 370 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

X 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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35 40 



He 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 




50 








55 


Pro 


Val 


Glu Asp 


He 


Ser Ser Asn 


65 










70 


Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 










85 




i nir 


ijyo 


Lys 


Phe Gly 


Lys Arg Asn 








100 






Thr 


inr 


Gly 


Lys 


Thr 


Asn He Ala 






115 






120 


Pne 


lyr 


Gly Cys 


Val 


Asn Trp Thr 












135 


cys 


vaj. 


Asp 


Lys 


Met 


Val He. Trp 










150 


L»ys 




Val 


Glu 


Ser 


Ala Lys Ala 








165 




vai 


ASp 


Gin 


Lys 


Cys 


Lys Ser Ser 








180 






He 


Val 


Thr 


Ser 


Asn 


Ala Asn Met 






195 






200 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 




210 








215 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 








245 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 








260 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 






275 






280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 








295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


305 










310 


Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 










325 




Phe 


Thr 


His 


Gly 


Gin 


Lys Asp Cys 








340 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 






355 






360 


He 


His 


His 


He 


Met 


Gly Lys Val 




370 








375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 



45 



Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








300 










His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 






365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<210> 371 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 98 422 GCC GCC 



<400> 371 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 
35 40 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Ala Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 ~ 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Ala Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ** 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
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530 535 

<210> 372 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 372 



Met 


GIU 


jbeu vai 


Gly Trp 

c 


uc u 


Val 


1 
Gin 


t_~i 

irp 


lie bin 


Glu 


Asp 




Ala 
nia 




20 










Ser 


Asn 


&er Arg 


Ser 


Gin 


Tip 

lie 


T ,irr 
AJjf Br 






35 








4.0 
*± KJ 


ixe 


Wet 




Thr 


Lys 


A. Xa !■ 


Ala 




50 












Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 






70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 






85 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 




100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










lie 


Val 


Thr Ser 


Asn 


Ala 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 






245 








Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 








310 







<210> 373 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



98 422 GCC GCC 



AST5 


Lvs 


Glv 


He 


Thr 


Ser Glu 


Lys 


i n 








15 




C e» -r- 


Tvi" 


He 


Ser 

ha* ^» ^to 


Phe 


Asn Ala 


Ala 










30 




Al a 


Ala 


J — LA 




Asn Ala Gly 

A C 


Lvs 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








140 








Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 




155 








160 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 




170 






175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 










190 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly 


Lys 


Val 


• Thr Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 






255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 










270 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 










285 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 








300 









17 127 189 GCG GCT GCG 



<400> 373 
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Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

5 10 



Ala His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 



20 — 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

en 5 5 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

70 75 ou 



Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

35 90 
Lys Ser Met Val Leu Gl 

105 

He Gin Arg He Tyr Ar 

120 

Ala Val Thr Lys TJhr Ar 
i 2 0 135 - - w _ 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

1 j r 150 13"» 

Tnr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Ala Ala Gin His 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
onn 205 



o 5 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 
115 X20 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

-tic 140 



195 -swu 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
~- ~ " o-ic 220 



9in 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 ? . 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 r1 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 
Glu Asp He Ser Ser 

Asn III Tyr Asp Pro Gin Tyr Ala Ala Ser Val Pte Leu Gly Trp Ala 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

295 300 

Tyr Ala Ala Ser Val Phe 

T C 31U 315 

Tnr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ? 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

375 380 

Lys val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
-.pc 390 395 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 41° 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
„ -> «- AACi 445 



435 440 "~ t ~n „ 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4. q 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His lie 
595 

Leu Val Asn Val 
610 



485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 . 



490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 374 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 374 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Ala 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 



260 



17 127 189 GCG GCT GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 

A C 


Asn 


Leu 


He 


Glu 


Lys 


Leu 


Gin 
60 


Arg Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Ala 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 



265 270 
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lie 


rlct 


Ser 


Leu 


-L Hi. 


J-J jr O 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val Gly Gin Gin 






275 








280 








285 








F2TO 


vai 


Glu Asp 


lie 




Ser Asn Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




Z Z7 U 










295 








300 










Asn 


Giy 


Tyr Asp 






Tyr Ala Ala Ser Val 


Phe 


Leu Gly Trp Ala 


"3 A c 








3*L0 

J JLv 








315 










320 


Thr 


Lys 


Lys 


Phe 


G±y 


jjys 


Arg Asn 


Thr 


He Trp 


Leu 


Fne 


Gly 


Pro 


Ala 






325 










330 








335 




Tnr 


Tnr 


Gly 


Lys 


T" 1 V** v* 

mr 




He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 








350 






Pne 


Tyr 


Gly Cys 


vdl 


7\ e 

ash 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 










360 








365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly 


Lys 


Met 


Thr 


370 






375 








380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 




Pro 


Val 






405 










410 








415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 








420 










425 








430 




Phe 


Thx 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 






435 










440 








445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 






455 








460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


465 






470 








475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 






500 








505 








510 


Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser 


He 


Asn 


Tyr 


Asp 






515 








520 








525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
















530 










535 



















<210> 375 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 54 495 GCC GCC GCC 



<400> 375 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 








90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 * 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 " 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 J 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 * 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<210> 376 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 376 



Met 


Glu 


Leu 


Val 


Glv 


Tro 


Leu 


Val 


x 

Gin Trp 


lie 


Gin 


Glu 


ASD 


Gin 


Ala 


















Ser 


Asn 


W W Am 




\-« 


Gin 


He 


Lvs 






JO 








40 


He 


Met 


OCX 


T.pn 


X -IX J- 


JJ V a 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


ASD 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 




xx^3 


Pro 


Gin 


Tvr 


Ala 


















Thr 


Lys 




Phe 

X7 ilV^. 


Glv 


Lvs 


Arcr 


Asn 








t on 










Thr 


Thr 






Thr 


Asn 


He 


Ala 






X X mj 








120 


Phe 


Tyr 


Glv 


Cvs 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lvs 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



385 390 
<210> 377 
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20 54 495 GCC GCC GCC 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Ara 


He 


Tvr 


Lvs 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 









395 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 20 54 495 GCC GCC GCC 

<400> 377 
Thr Ala Gly Ph< 
1 

Glu His Leu Al« 

20 

Lys Glu Trp Gli 
35 

Glu Gin Ala Pr< 
50 

Thr Glu Trp Ar< 
65 



100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr. Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 



Ayir 


Glu 


He 


Val 


He 


Lvs 


Val 


Pro 


Ser Asp 


Leu Asp 


5 










10 








15 






Tie 

-L. _1- 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








25 








30 








tr X. KJ 


Pro 


Asp 




Asn 


Met 


Asp 


Leu Asn 


Leu 


He 








40 










45 






IicU 




Val 


Ala 


Glu 


Lvs 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






55 










60 










V Ct J- 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


70 










75 








80 


uiy 


\JX LI 


Ser Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 


85 










90 








95 


He 


Lys 


Ser 


Met 


Val 


Leu 


Glv 


Arg 


Phe 


Leu Ser 


Gin 








105 

V/ 








110 






He 


Gin 


Arg 


He 




Ara 


Gly 


He 


Glu Pro 


Thr 


Leu 






120 








125 






Ala 


Val 


Thr Lys 


Thr 




Asn Gly 


Ala Gly Gly Gly 






135 










140 








Asp 


Glu 


Cys 


Tyr 


He 

*A» *mm *w 


Pro 


Asn Tyr 


Leu Leu 


Pro 


Lys 


150 










155 








160 


Leu 


Gin 


Trp Ala 


Trn 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


165 










170 








175 


His 


Asn 


Leu 


Thr 


Glu 




Lvs 


Arg 


Leu 


Val Ala 


Gin 










185 








190 






Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 








200 










205 






Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






215 








220 








Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


230 










235 








240 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


245 








250 








255 




Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 








265 








270 






Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 






280 










285 






He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






295 








300 








Pro 


Gin 


Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




310 










315 








320 


Gly Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


325 










330 








335 


Pro 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr 


Val 










345 








350 






Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 






360 










365 




Ala 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys Met 


Thr 






375 








380 




Val 




Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser Lys 


Arg 




390 








395 








400 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 


405 








410 








415 




Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 
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420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 





430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Ala 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 



525 



<210> 378 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 378 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 



20 54 495 GCC GCC GCC 



Asp 


Lys 
10 


Gly 


He 


Thr 


Ser 


Glu 
15 


Lys 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 
90 


Val 


Phe 


Leu 


Gly 


Trp 
95 


Ala 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 379 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 259 54 GCG GCC 



<400> 379 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 










60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 










75 




Val 




Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 


Ala 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Arg 


Tyr 




210 








215 










220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 








230 










235 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 








250 










255 




Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Glu 


Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


305 




310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




355 










360 










365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 
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370 










375 




Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






v ax 


Sen 


Gin 


"LiVS 


Cvs 


Lys 


Ser 


Ser 








405 








Tip. 


Val 


TV»r 

■A. !■ 


420 


Asn 


Thr 


Asn 


Met 


i nr 


J. XIX. 


Jtrllt; 
*x J 




His 


Gin 


Gin 


Pro 
440 


VjfJLU. 


T .01 1 


J. I IX 






Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 380 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep52 



<400> 380 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 











380 










He Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Cys Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 








430 






Leu Gin Asp 


Arci 


Met 


Phe 


Lys 


Phe 








445 








Asp Phe Gly 


Lvs 


Val 


Thr 


Lys 


Gin 






460 










Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 








His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Met Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Lys Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 






605 








Cys He 


Phe 


Glu 


Gin 










620 











259 54 GCG GCC 



Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








45 








Pro Asp 


Tyr 


Leu 


val 


Gly 


Gin 


Gin 


60 










Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


75 










80 


Ala Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


90 










95 


Ala 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


105 








110 






Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Trp Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


155 










160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 










325 










Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 








340 










345 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 






355 










360 




He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


385 










390 








<210> 381 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant. rep protein: rep68 


259 


<400> 381 














Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 
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Leu 


Giy 


Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


lie 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He Asp Gly Asn Ser 








205 








Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Ala 


Ser 


He Asn Tyr Ala Asp 






300 










Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




380 










He 


Phe 
395 


Glu 


Gin 









54 GCG GCC 



Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn 


Gly Ala Gly Gly Gly 




140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 
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Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


GlU 


Leu 


vaj. 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ala 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lvs 


Lvs 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 



530 



165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 


• 




295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly Lys Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu Asp 


His 






455 




Phe 


Phe Arg 


Trp 




470 






Tyr Val Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 






520 


Gly His 


Ser 


Leu 






535 





170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 







175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser Ala Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu Gly Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp Gly Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn Tyr Ala 


Asp 


525 









r 



<210> 382 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 259 54 GCG GCC 
<400> 382 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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oer 


Asn 


A±a 


Arg 


oer 


vj j.n 


He 


Lys Ala 


Ala Leu 


Asp 


Asn Ala Gly Lys 






J b 








40 






45 








lie 


Met 


Ser 


Leu 


Tnr 


ijys 


Thr Ala Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 














55 






60 










Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser Asn Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








/ U 






75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 






85 








90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn Thr 


He Trp 


Leu 


Phe 


Gly Pro Ala 




100 








105 








110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 






125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 






140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 






150 






155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 






170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 






180 








165 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 






195 










200 






205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 






220 










Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp His Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 






235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 






245 








250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 








270 






Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 






285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 






300 










Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














305 










310 


















<210> 383 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant rep protein: rep78 335 


399 GCT 


GCG 










<400> 383 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He 


Lys Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 


Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 






25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu 


Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 






60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 






75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His Met His 


Val 


Leu 


Val 


Glu 










85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 






105 








110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 



120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 
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Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

3 80 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Ala Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Ala Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
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Leu Val Asn Val Asp Leu Asp Asp 
610 615 



Cys lie Phe Glu Gin 

620 



<210> 384 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 399 GCT GCG 



<400> 384 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


Ser Glu 


Lys 


1 








5 










10 


15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe 


Asn Ala 


Ala 






20 










25 




30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly 


jjys 






35 








40 




45 




bin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


Gly Gin 




50 








55 






60 


Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys He 


Leu 


65 








70 








75 




ft n 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu Gly Trp 


A± a 




85 










90 


95 


Aid 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Ala 




100 










105 




110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His 


Thr Val 


fro 






115 












125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe Asn 


Asp 




130 






135 






140 


Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


145 






150 








155 


Lys Ala 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Arg 








165 










170 


175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro 


Thr Pro 






180 










185 




190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly Asn 


Ser 






195 










200 




205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe Lys 




210 










215 




220 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val 


Thr Lys 


225 






230 








235 


Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val 


Val 






245 










250 


255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro 








260 








265 




270 


Val 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro 


Lys Arg Val Arg 

285 


Glu Ser 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala 


Asp 




290 










295 






300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met Asn 


Leu Met 


Leu 


305 






310 








315 


Asn He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn Ser 


Cys 






325 








330 


335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe Pro 


Val Ser 








340 








345 




350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin Lys 


Leu Cys 


Tyr 






355 










360 




365 


Ala Cys 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys Thr 


Asp 




370 










375 






380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe Glu Gin 
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385 390 

<210> 385 
<2XX> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 385 



Thr 


Ala 


Gly 


Phe 


Tyr 


GlU 


lie 


vai 


X 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


ASp 








20 










Lys 


GlU 


Trp 


GlU 


Leu 


Pro 


Pro 


Asp 






35 










40 




Gin 


Ala 


pro 


I16U 


inr 


vai 


Ala 




50 










55 




V-» v» 


Glu 


Trp 


TV 

Arg 


Arg 


Vdl 




ijys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


GlU 




t^^* * -> — 

iyr 










85 








inr 


Thr 


Gly 


Val 


jjys 


yy -w* 


FlCL 


Val 








100 










TV v^rt 

ATy 


Glu 


Lys 


iieu 


lie 


uin 


TV 

Arg 


116 






115 










1 O A 
l^U 


XT X. v»y 


Asn 


Trp 


lr lie 


Ala 


V d -L 


X 11X 


T .ire 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



385 390 



395 



335 


399 


GCT 


GCG 




He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






1 c 
15 


Ser 


Phe 


Val 


Asn 


Trp vai Ala Glu 


25 








*i n 
.5U 


Ser Asp 


Met 


Asp 


Leu Asn Leu He 












Glu 


Lys 


Leu 


Gin 


Arg Asp pne Leu 








60 




Ala 


Pro 


Glu 


Ala 


Leu Pne Pne val 






75 




0 U 


Phe 


His 


Met 


His 


Val Leu val Glu 




90 






y 5 


Leu Gly 


Arg 


Phe 


Leu Ser Gin lie 


105 








Tin 


Tyr Arg 


Gly 


He 


Cjtiu Fro inr lieu 










1^5 


Thr Arg 


Asn Gly 


Aia Giy v^iy v?iy 








140 




He 


Pro 


Asn 


Tyr 


lieu iieu rio iiys 






155 




J. O VJ 


Trp 


Thr 


Asn 


Met 


Glu Gin iyr iieu 


170 






175 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 


185 








190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 








205 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








220 




Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 






235 




240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 








270 


Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 










285 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 








300 




Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 




320 


Thr 


He 


Trp 


Leu 


Phe Gly Ala Ala 




330 




335 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 


345 








350 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 










365 


Trp Glu 


Glu Gly 


Lys Met Thr Ala 








380 




He 


Leu 


Gly Gly 


Ser Lys Ala Arg 






395 




400 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


465 








470 






Glu 


His 


Glu 


Phe Tyr Val Lys Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 




530 








535 







<210> 386 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 



<400> 386 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly Asn Ser 










430 






Gin 


Asp 


Arg 


Met 




T .1.TCI 

uyb 


i lit: 








^ -X — t 








Phe 


Gly 


Lys 


Val 


inr 


jjys 


vain 






*± 0 \j 










jjys 


in.Sp 


nib 


val 


Val 


Glu 


vai 




** f D 










480 


Gly 


Ala 


i»ys 


jjys 


Arg 


Pro 


Ala 


/inn 










495 




Lys 


Arg 


vai 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


lie 


A Six 


Tyr 


Ala 


Asp 








0 z 0 








-500 




GCG 










Lys 


pi,. 

vjiy 


He 


Thr 


Ser 


Glu 


Lys 


1U 










15 




Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Aid 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








45 








ASp 


ryr 


Leu 


Val 


Gly Gin Gin 






60 










lie 


ryr 


Lys 


He 


Leu 


Glu 


Leu 














80 


be! 


vai 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly Ala Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly 


Gly Ser 


Lys 


Ala Arg 


170 








175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin 


Asp 


Arg Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 387 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 221 432 GCA GCA 





Ala 


Gly 


Phe 


Tvr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 
1 






c 










10 








15 


Glu 


r»1 n 

V3X LI 


His 


Leu 


Pro 


Glv 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 








20 








25 








30 




He 




uXLl 


Trp 


Glu 




Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 










45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu , 


Gin 


Arg Asp 


Leu 


50 










55 










60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


65 




70 










75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Glu 








85 










90 








95 


He 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 








100 








105 








110 


Thr 




Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu Pro 


Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 






Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


145 






150 








155 




Glu Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Tyr 


Leu 










165 








170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 






180 










185 








190 


Gin 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu Asn 
205 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ala Ala Arg Tyr 




210 








215 










220 




Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser 


Lys 


225 








230 










235 






Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe Asn 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 








270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 








280 










285 


Glu 


Leu 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He Leu 




290 










295 










300 








Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 








310 










315 








32U 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 






325 










330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 






340 










345 








350 
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Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Ly S Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 " 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ala 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 ~ 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 388 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 221 432 GCA GCA 



15 

Phe Asn Ala Al< 
30 

Asn Ala Gly Lyj 
45 

Val Gly Gin Gl] 

He Leu Glu Lei 

80 

Leu Gly Trp Al; 
95 

Phe Gly Pro Ali 
110 

His Thr Val Pr< 
125 



<400> 388 
















Gly 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 








10 


He 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


Ser 






20 










25 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 






35 










40 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 




50 








55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


65 








70 










75 


Phe 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 








85 










90 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 






100 










105 






Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 






115 










120 








Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 
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130 










135 




uys 


V Ct-L 




Lys 


Met 


Val 


He 


Tro 


145 

J- *± J 










150 






lays 


vai 


va jl 


Glu 


Ser 


/-i-X. Ct 


xj y ts 


Ala 








165 








vai 


Asp 


i?xn 


Lys 


Cys 


Lys 


OCX. 


OCX. 








180 










lie 


Val 


Tnr 


Ser 


Asn 


Thr 


"A r~ 


wee 






195 










9 ftfS 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


bin 


XT XVO 




210 














Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


rrp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










""5 Q A 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie Met Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 389 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 389 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 





140 



Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ala 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 

-* 


Ala Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 












221 


432 


GCA 


GCA 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 



140 
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Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 . 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ala 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 390 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 
<400> 390 

Met Glu Leu Val Gly Trp Leu Val 



221 432 GCA GCA 

Asp Lys Gly He Thr Ser Glu Lys 



WO 03/018820 



PCT/IB02/04087 



-456- 



1 






5 






Gin Trp 


He 


Gin 


Glu 


Asp 


o*in Ala 




20 








Ser Asn 


Ser Arg 


Ser 


Gin 


He Lys 




35 








40 


lie Met 


Ser 


Leu 


Thr 


Lys 


Tnr Ala 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn 


65 








70 




Asn Gly Tyr Asp 


Pro 


Gin 


Tyr Ala 








85 






Thr Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 






100 








Thr Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 




115 






120 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr 


130 










135 


Cys Val 


Asp 


Lys 


Met 


Val 


He Trp 


145 








150 




Lys Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 






165 






Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 






180 








lie Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 




195 








200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


210 










215 


Glu Leu 


Thr 


Arg 


Arg 


Leu 


Asp His 


225 








230 




Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 






Glu His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 






260 








Pro Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 




275 








280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 


290 










295 


Arg Leu 


Ala 


Arg 


Gly His 


Ser Leu 


305 






310 




<210> 391 










<211> 621 










<212> PRT 










<213> Artificial Sequence 


<220> 












<223> Mutant rep protein: rep78 


<400> 391 










Thr Ala Gly 


Phe 


Tyr 


Glu 


He Val 


1 






5 






Glu His 


Leu 


Pro 


Gly 


He 


Ser Asp 






20 








Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


35 








40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


50 










55 


Thr Glu Trp 


Arg 


Arg 


Val 


Ser Lys 


65 








70 




Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 








85 









10 






15 


OCX. 




He 


Ser 


Phe Asn Ala Ala 


25 






30 


Aia 


Ala 


Leu Asp 


San &1 a fZ"\ \r T.vc 
risll /vJLcl vjxy iiy o 










45 


Pro 


ASp 


Tyr 


Leu 


\7a 1 m v <V\ n nl n 

Vdl Vj _L y VjJLIl UlU 








60 




Arg 


He 


Tyr 


Lys 


lie Jbeu vsiu jueu 




75 




Qn 

O VJ 


Ala 


Ser 


Val 


Phe 


Lcli uly XXp Hid 




90 








Thr 


He 


Trp 


Leu 


file txiy Jrro Aia 


105 








Tin 


Glu 


Ala 


He 


Ala 


His inr vai fro 












Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 




Trp 


Glu 


Glu Gly 


Lys Met Thr Ala 




155 




160 


He 


Leu 


Gly Gly 


Ser Lys Val Arg 




170 






175 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 


185 








190 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ala 








205 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys Phe 








220 




Asp 


Phe 


Gly Lys 


Val Thr Lys Gin 




235 




240 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 




250 






255 


Gly Gly 


Ala 


Lys 


Lys Arg Pro Ala 


265 








270 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 








285 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 





259 


516 


GCG 


GCG 










He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




* 


75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 
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Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He Gin Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 




Glu 


Gin 




160 


Thr 


Gin 


Pro 


Glu Leu Gin Trp Ala 


Trp 


Thr 


Asn 


Met 


Tyr 


Leu 








165 










170 










175 


His 


Ser 


Ala 


Cys 


LICU 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






JL O U 










185 










190 


Gin 




Leu 


Thr 


His 


V Ct-L 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Asn 






195 










200 










205 


Ala 






Pro 


Asn 


Ser 




Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Arg 


Tyr 




210 








215 










220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 








230 










235 








Ala 


240 


Gin Trp 


He 


VJ J- IX 


Glu 


Asp 


Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 










245 








250 










255 




O ^ *v* 


Asn 


Ala 




Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








Z O u 










265 










270 






lie 


Met 


Ser 




Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Glu 




Pro 


Val 


Glu 


Aso 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


305 




310 










315 






Gly 




320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Pro 


Ala 






325 










330 










335 




Thr 


Thr Gly 


Lvs 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 










365 




Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


370 






375 










380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 






435 










440 










445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 




450 










455 










460 




Val 


Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 






490 










495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






500 








505 










510 






Ala 


Gin 


Pro 


Ala 


Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






515 










520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 










540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 


545 






550 










555 






Val 




560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Ser 


Glu 








565 








570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 
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580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 392 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 259 516 GCG GCG 



10 15 
Ala Ser Tyr lie Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg lie Tyr Lys lie Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr lie Trp Leu Phe Gly Pro Ala 

105 HO 
Ala Glu Ala lie Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala lie Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Met Cys Ala Val He Asp Gly Asn Ser 
200 205 
Pro Leu Gin Asp Arg Met Phe Lys Phe 

220 

His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Glu Pro Lys Arg Val Arg Glu Ser Val 
280 285 
Ala Glu Ala Ser He Asn Tyr Ala Asp 

300 

Arg His Val Gly Met Asn Leu Met Leu 

315 320 
Arg Met Asn Gin Asn Ser Asn He Cys 

330 335 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

345 350 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
360 365 



<400> 392 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 






20 








Ser 


Asn 


Ala 
35 


Arg 


Ser 


Gin 


He 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 










85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 




100 








Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Phe 


Tyr 
130 


Giy 


Cys 


Val 


Asn 


Trp 
135 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 






180 








He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Ala 


Gin 
290 


Pro 


Ala 


Thr 


Ser 


Asp 
295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


305 










310 




Phe 


Pro 


Cys 


Arg 


Gin 
325 


Cys 


Glu 


Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 
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Ile His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 

385 390 395 

<210> 393 
<211> 536 
<212>. PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 259 516 GCG GCG 
<400> 393 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 " 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ~ 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 *" 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ala Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 








375 




380 




Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


385 








3 90 






395 




Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 






405 








410 




He 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 








420 








425 




Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


435 








440 




445 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 




450 






455 




460 


Val 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


465 




470 






475 




Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 








485 








490 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 






500 








505 




Ala 


Gin 


Pro 


Ala Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn 




515 








520 




525 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 






530 








535 









400 

Thr Pro Val 

415 
Gly Asn Ser 
430 



480 

Arg Pro Ala 

495 
Glu Ser Val 
510 



<210> 394 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 259 516 GCG GCG 



<400> 394 
















Gly He 


Thr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 










10 




Phe 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 






20 










25 








Ser 


Asn 


Ala 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 




50 








55 








60 


He 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


65 








70 










75 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 






85 










90 




Phe 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 




100 










105 






His 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 




130 






135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


145 






150 










155 


Ser 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 








165 










170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 






180 










185 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 




195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


210 










215 








220 


Val 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


225 








230 










235 





15 

Asn Al, 
30 



80 

Gly Trp Al; 
95 

Gly Pro Al« 
110 



160 

Lys Val Arg 

175 
Thr Pro Val 
190 



240 
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Glu Val Lys Asp Phe Phe Arg Trp Ala 

245 

Glu His Glu Phe Tyr Val Lys Lys Gly 

260 265 
Pro Ser Asp Ala Asp lie Ser Glu Pro 

275 280 
Ala Gin Pro Ala Thr Ser Asp Ala Glu 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 395 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 495 



<400> 395 



Thr Ala Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


j. 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 








180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 
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Lvs 


A SO 


His 


Val 


Val 


Glu 


Val 


250 










255 




Glv 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






TjVS 




Val 


Arg 


Glu 


Ser 


Val 








285 








nX d 


uCJ. 


He 


Asn 


Tyr 


Ala 








300 










bib 


con 


GCG 










jjys 


val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




pne 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






ASp 


nc C 


Asp 


Leu 


Asn 


Leu 


He 








45 










Leu 


Gin Arg Asp 


Phe 


Leu 






60 










T~) -y^» 


ulU 


Ala 


Leu 


Phe 


Phe 


Val 




f 3 










80 


TJ-f G 


1*1 C L. 


His 


Val 


Leu 


Val 


Glu 


Qn 










95 




oiy 




Phe 


Leu 


Ser 


Gin 


He 








110 






TV vrt 

Mxy 




He 


Glu 


Pro 


Thr 


Leu 




125 










.Moil 


Gly Ala Gly Gly Gly 




140 










fro 


iioXI 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe Leu Gly Trp Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly Pro Ala 
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325 



Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


TSrr 




Cys 


Val 


Asn 


Trp 


Thr 














360 




V d _L 


Asp 


Lys 


Met 


Val 


He 


Trn 












375 




Lys 


vaj. 


vax 


Glu 


Ser 


Ala 


Lys 


Ala 


■i ^ m 

385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Tnr 


T*lV> A 

pne 
435 


Glu 


His 


Gin 


Gin 


I: X. \J 

A AO 
**** V 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 
515 


Ala 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 396 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 396 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


1 








5 






Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 






20 








Ser 


Asn 


Ser 


Arg 


Ser Gin 


He 


Lys 






35 






40 


He 


Met 


Ser 


Leu 


Thr Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He Ser 


Ser 


Asn 


65 






70 






Asn 


Gly 


Tyr 


Asp 


Pro. Gin 


Tyr 


Ala 










85 






Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 



100 
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330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Aso 










365 








Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Srri 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


V C* -1- 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 




425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Php 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


oin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


lie 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 











495 


516 


GCC 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






115 








120 




125 








Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




130 








135 




140 










Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 








150 


* 




155 








160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 








170 






175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 




190 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp Gly Asn Ser 






195 








200 




205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 








215 




220 










Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


225 








230 






235 








240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 








245 








250 






255 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Ala Ala 






260 










265 




270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






275 








280 




285 








Ala 


Gin 


Pro Ala 


Thr 


Ser Asp Ala Glu Ala Ser He 


Asn Tyr Ala Asp 




290 








295 




300 










Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 






315 








320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu Arg Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 








325 








330 






335 




Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 






340 










345 




350 






Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 




365 








lie 


His 


His lie 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 




380 










Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu 


Gin 









385 390 395 



<210> 397 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 495 516 GCC GCG 



<400> 397 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 










25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu Asn 


Leu 


He 






35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 






60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu Phe 


Phe 


Val 


65 










70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val Leu 


Val 


Glu 










85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 








100 










105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 ^ 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " 510 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 398 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 495 516 GCC GCG 
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<400> 398 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 * 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 " 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 " 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 ~ 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 ' 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 * 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ala Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 399 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 414 14 GCT GCC 
<400> 399 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Ala Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 " 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu* Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 ~ 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Aso 

595 600 ~ 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 400 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 414 14 GCT GCC 
<400> 400 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 ' 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 * 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 " 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 ~ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
3 05 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 



WO 03/018820 



PCT/IB02/04087 



-468- 



Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 401 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 414 14 GCT GCC 
<400> 401 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Ala Leu Asp 

1 5 10 is 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 30 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 " no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 *" 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 % 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ^ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arq 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 402 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 414 14 GCT GCC 
<400> 402 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 _ 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 ~ 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 
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Glu Leu Thr Arg Arg 
225 

Glu Val Lys Asp Phe 

245 

Glu His Glu Phe Tyr 

260 

Pro Ser Asp Ala Asp 
275 

Ala Gin Pro Ser Thr 
290 

Arg Leu Ala Arg Gly 
305 



Leu Asp His Asp Phe Gly 
230 235 
Phe Arg Trp Ala Lys Asp 

250 

Val Lys Lys Gly Gly Ala 

265 

lie Ser Glu Pro Lys Arg 
280 

Ser Asp Ala Glu Ala Ser 

295 
His Ser Leu 
310 



Lys Val Thr Lys Gin 

240 

His Val Val Glu Val 

255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Val 
285 

lie Asn Tyr Ala Asp 
300 



<210> 403 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 403 



Thr 


Ala 


Gly Phe 


Tyr 
5 


Glu 


He 


Val 


1 

Glu 


His 


Leu Pro 


Gly 


He 


Ser Asp 






20 










Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro Asp 




35 








40 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 




50 








55 




Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser Tyr 








85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys Leu 


He 


Gin Arg 


He 




115 








120 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 




130 






135 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


145 






150 






Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 








165 








Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 






215 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 



74 402 495 GCG GCC GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Ala 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly 


Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 








270 




Gin 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 
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305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360. 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 4 70 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 . 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 - 615 620 

<210> 404 
<2I1> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 74 402 495 GCG GCC GCC 
<400> 404 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

70 75 SO 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
!4 5 ~ 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 * 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

!95 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 "* 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 ~ 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 405 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 405 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 




Tyr 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 



74 402 495 GCG GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Ala 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 


He 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 
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100 105 HO 

Arq Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ^ 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 406 

<2H> 312 

<212> PRT 

<213> Artificial Sequence 
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<223> Mutant rep protein: rep40 74 402 495 GCG GCC GCC 
<400> 406 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

! 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu 'Val Gly Gin Gin 

50 ' 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

* 165 170 175 

Val Ala Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 407 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 228 462 497 GCC GCC GCC 

<400> 407 „ . 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 x5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 7 ^ 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

* li 5 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 * 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 

. Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
530 535 540 
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Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val- Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 " 615 620 

<210> 408 
<211> 397 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep52 228 462 497 GCC GCC GCC 

Met°Glu°Leu Ala Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

x 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 1^0 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 19° 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 * 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 409 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 228 462 497 GCC GCC GCC 
<400> 409 

lv Phe Tvr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

10 15 
Phe Val Asn Trp Val Ala Glu 

30 

Asp Met Asp Leu Asn Leu He 

45 

Lys Leu Gin Arg Asp Phe Leu 
60 

Pro Glu Ala Leu Phe Phe Val 

75 80 
His Met His Val Leu Val Glu 
90 95 
Gly Arg Phe Leu Ser Gin He 

110 

Arg Gly He Glu Pro Thr Leu 

125 

Arg Asn Gly Ala Gly Gly Gly 
140 

Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Thr Asn Met Glu Gin Tyr Leu 
170 175 
Lys Arg Leu Val Ala Gin His 

190 

Gin Asn Lys Glu Asn Gin Asn 

205 

Ser Lys Thr Ser Ala Arg Tyr 
220 

Lys Gly He Thr Ser Glu Lys 
235 240 
Tyr He Ser Phe Asn Ala Ala 
250 255 
Ala Leu Asp Asn Ala Gly Lys 

270 

Asp Tyr Leu Val Gly Gin Gin 

285 

He Tyr Lys He Leu Glu Leu 
300 

Ser Val Phe Leu Gly Trp Ala 
315 320 
He Trp Leu Phe Gly Pro Ala 
325 ' 330 335 



Thr 


Ala 


Glv 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 




Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 




Ala 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 










245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 








260 










265 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 






Thr 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 
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Thr 


Thr 


Gly Lys Thr 


Asn He 


Ala 


Glu 






340 






345 


Phe 


Tyr 


Gly Cys Val 


Asn Trp 


Thr 


Asn 






355 




360 




Cys 


Val 


Asp Lys Met 


Val He 


Trp 


Trp 


370 




375 






Lys 


Val 


Val Glu Ser Ala Lys Ala 


He 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 


Ala 






405 








He 


Val 


Thr Ser Asn 


Thr Asn 


Met 


Cys 






420 






425 


Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


Ala 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly 






485 








Ala 


Ser 


Asp Ala Asp 


lie Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly His Ser 


Leu 






530 




535 







<210> 410 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 228 



<400> 410 



Met 


Glu 


Leu 


Ala 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


<31n 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


He 


Ala His Thr 


Val 


Pro 






350 






Glu 


Asn 


Phe Pro Phe 


Asn 


Asp 






365 




Glu 


Glu 


Gly Lys Met 


Thr 


Ala 






380 






Leu 


Gly Gly Ser Lys 


Val 


Arg 




395 






400 


Gin 


He 


Asp Pro Thr 


Pro 


Val 


410 






415 




Ala 


Val 


He Asp Gly Asn 


Ser 






430 






Gin 


Asp 


Arg Met Phe 


Lys 


Phe 






445 






Phe 


Gly Lys Val Ala 


Lys 


Gin 






460 






Lys 


Asp 


His Val Val 


Glu 


Val 




475 






480 


Gly 


Ala 


Lys Lys Arg 


Pro 


Ala 


490 






495 




Lys 


Arg 


Val Arg Glu 


Ser 


Val 






510 






Ala 


Ser 


He Asn Tyr Ala 


Asp 






525 






462 


497 


GCC GCC GCC 






Lys 


Gly 


He Thr Ser 


Glu 


Lys 


10 






15 




Tyr 

>* 


He 


Ser Phe Asn 


Ala 


Ala 




30 






Ala 


Leu Asp Asn Ala Gly 


Lys 






45 






Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 






lie 


Tyr 


Lys He Leu 


Glu 


Leu 




75 






80 


Ser 


Val 


Phe Leu Gly Trp 


Ala 


90 






95 




He 


Trp 


Leu Phe Gly 


Pro 


Ala 




110 






Ala 


He 


Ala His Thr 


Val 


Pro 






125 






Glu 


Asn 


Phe Pro Phe 


Asn 


Asp 






140 






Glu 


Glu Gly Lys Met 


Thr 


Ala 




155 






160 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


170 






175 




Gin 


He 


Asp Pro Thr 


Pro 


Val 






190 






Ala 


Val 


He Asp Gly Asn 


Ser 



WO 03/018820 



PCT/IB02/04087 



-479- 



195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Ala Lys Gin 
225 230 235 ~ 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Ala Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 * 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Aso 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 411 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 290 338 GCG GCC 
<400> 411 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 is 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 so 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 ~ no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

I 30 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

it 5 M 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

~ 165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arq Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260. 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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Pro Ala Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Ala Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Aso 
355 360 365 * 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Aro 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 * 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 t 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser. Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 5 6o 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 " 590 

He Has His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 412 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 290 338 GCG GCC 
<400> 412 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Ala Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Ala Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Tyr Gin Asn 
305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 



70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
21S 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn lie Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 413 
<2H> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 290 338 GCG GCC 



<400> 413 

Thr Ala Gly Phe Tyr 

1 5 
Glu His Leu Pro Gly 

20 

Lys Glu Trp Glu Leu 
35 

Glu Gin Ala Pro Leu 
50 

Thr Glu Trp Arg Arg 
65 



Glu He Val He Lys Val 

10 

He Ser Asp Ser Phe Val 

25 

Pro Pro Asp Ser Asp Met 
40 

Thr Val Ala Glu Lys Leu 
55 

Val Ser Lys Ala Pro Glu 
70 75 



Pro 


Ser Asp 


Leu Asp 






15 




Asn 


Trp Val 


Ala 


Glu 




30 






Asp 


Leu Asn 


Leu 


He 


45 






Gin 


Arg Asp 


Phe 


Leu 


60 








Ala 


Leu Phe 


Phe 


Val 
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Gin 


Phe 


Glu 


Lys Gly Glu 


Ser Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 










245 








Ser 


Asn 




Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Ala 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


530 










535 
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Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 




Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Ara 


Lvs 


Arg 


Leu Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








r\ J- y 


Cpr 


Lys 


Thr 
220 


Ser 

^^^^ 


Ala 


Arg 


Tyr 


7\ on 




Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Spt 

UwJL 


Tvr 

A Jr J» 

250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 
315 


Phe 


Leu 


Gly 


Trp 


Ala 
320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 






395 










400 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 









<210> 414 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 290 338 GCG GCC 



<400> 414 














Gly 


He 


r rV»-y* 

1111 


Met 


Glu 


Leu Val 


Gly 


Trp 


Lieu 


Val 


Asp 


Lys 
10 


j. 

Gin Trp 


He Gin 


5 
Glu 


ASp 


Vain 


Ala 


Ser 


Tyr 


He 


Ser 








20 










25 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


/-loll 






35 








40 












He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


VaJL 




50 






55 










60 


Tip 


Pro 


Ala 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


65 






70 










75 




U v \^ 


Asn Gly 


Tyr Asp 


Pro 


Gin 


iyr 


Ala 


Ala 


Ser 


Val 


Phe 






85 










90 






Phe 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 




100 










105 








His 


Thr 


Ala 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 






115 








120 










125 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 




130 






135 










140 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


145 






150 










155 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 






165 










170 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 




180 










185 






He 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Asp 




195 








200 








205 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 




210 








215 










220 


Val 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


225 








230 










235 


His 


Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 






245 


* 








250 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 






260 






265 






Val 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Arg 






275 








280 








He 


285 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


Asn 




290 








295 










300 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 












305 








310 

















15 

Asn Al; 
30 



80 

Gly Trp Al. 
95 

Gly Pro Al 
110 



160 

Lys Val Arg 

175 
Thr Pro Val 
190 



240 

Val Glu Val 
255 

Arg Pro Ala 
270 



<210> 415 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 140 511 GCC GCA 
<400> 415 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 
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Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 * 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 " 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



WO 03/018820 



PCT/EB02/04087 



-485- 



515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

lie His His He 
595 

Leu Val Asn Val 
610 





520 


Lys 


Cys Ser Arg 




535 


Gin 


Cys Glu Arg 




550 


Gin 


Lys Asp Cys 


565 




Ser 


Val Val Lys 


Met 


Gly Lys Val 




600 


Asp 


Leu Asp Asp 


615 



His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 416 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 140 511 GCC GCA 



<400> 416 




















Thr 




Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Ser 


1 








5 








10 










15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 






20 










25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly 


Lys 






35 








40 










45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 




50 








55 










60 






Glu 


Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




85 










90 










95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 




100 










105 










110 


Val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Pro 






115 








120 










125 


Phe 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Asn 


Asp 




130 






135 










140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


145 






150 










155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Arg 








165 








170 










175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


L Y S 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 






180 










185 










190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 




195 










200 










205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 




210 










215 










220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


225 






230 










235 






Val 


Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp 


His 


Val 


Val 






245 










250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 






260 








265 










270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val 


Arg 


Glu 


Ala 




275 








280 










285 




Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Asp 


290 










295 










300 
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Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 




355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 417 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 417 










Val 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


1 
Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Ash Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys? 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 



315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 * HO 
Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Ala Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 " 190 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 

Arg Ser Lys Thr Ser Ala Arg Tyr 

220 

Asp Lys Gly He Thr Ser Glu Lys 
235 240 
Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
Ala Ala Leu Asp Asn Ala Gly Lys 
265 270 
Pro Asp Tyr Leu Val Gly Gin Gin 

285 

Arg He Tyr Lys He Leu Glu Leu 

3 00 
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305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Asp 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 




530 










535 







<210> 418 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 140 



<400> 418 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 



165 



PCT/IB02/04087 



-487- 





315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 






Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He Asp 




Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Aso 


Gly 


Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








*± *± 9 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


TjVS 


Arg 

—J 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 




Glu 


Ala 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








511 


GCC 


GCA 




* 






Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 










175 
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Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 







Ala Gin He Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 

205 

Leu Gin Asp Arg Met Phe Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ala Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



<210> 419 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 419 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 



86 378 GCG GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 

A C 


Asn 


Leu 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn Gly Ala Gly Gly Gly 








140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp Asn Ala Gly Lys 
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260 








lie 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


lie 


Ser Ser 


Asn 




290 






295 




noil 


Glv 


Tyr 


Asp 


Pro 


Gin Tyr Ala 


i n 












1 11JL 


Jjys 


Lys 


Phe Gly 


Lys Arg 


Asn 








325 






in j. 


x 11 x 


Gly Lys 


Thr 


Asn lie 


Ala 








340 








DVi<=» 
xrllfc; 


±yr 


Gly 


Cys 


Val 


Asn Trp 


Thr 




355 








360 


v»y& 


VCIX 


Asp 


Lys 


Met 


Val He 


Trp 




J / u 








375 




Jjy 3 


V cLX 


Val 


Glu 


Ser 


Ala Lys 


Ala 


IOC 










390 




vai 




Gin 


Lys 


Cys 


Lys Ser 


Ser 










405 






Tl A 


Vai 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








inr 


J. XIX. 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 




530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


545 










550 




Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 








615 





265 








270 






Pro Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 

A. AAV 


Glv 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 








365 








Trp 


Ala 


Glu Glv 


Lvs 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lvs 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Ara 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He 


Phe Glu 


Gin 










620 











<210> 420 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 86 378 GCG GCG 
<400> 420 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 










uiy 


Tyr 


Asp 


i nr 


lijfS 


Lys 


Phe 








100 


in j. 


j. nr 


Gly hys 






115 




lr lie 


ryr 


Gly Cys 




± J U 






Cys 


Val 


Asp 


Lys 


145 








.Lys 


vai 


Val 


Glu 


vai 


Asp 


Gin 


Lys 








180 


lie 


vai 


Thr 


Ser 






195 




Tnr 


inr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Pro Asp 


Tyr 


Leu 








60 


Atq 


He 


Tyr 


Lys 

mm 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 

.x> J» w 


Ala 


Asn 


Glu 


Asn 

XifcJ XX 


Phe 








140 


Trp 


Ala 


Glu 


Glv 






155 

-L -J J 




He 


Leu 


Glv 


Glv 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asn 


Ara 








\j 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265. 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 






395 





Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 421 

<211> 536 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 68 86 378 GCG GCG 



<400> 421 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His .Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

a 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 * 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ' *" 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Ala Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 ■ 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 " 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 
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<210> 422 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 86 378 GCG GCG 



<400> 422 



Met 




Leu Val 


Gly 


irp 


jueu 


vax 


& CM"* 

nop 


ijy c* 


vjiy 


He 


Thr 


Ser Glu 


Lys 


X 






5 










10 








15 




f-% •% _ 
Gin 


Trp 


lie Gin 


Glu 


ASp 


VJjJ.Il 


rvXa 


O dk "y~ 


lyr 


lie 


Ser 


Phe 


Asn Ala 


Ala 




20 


















30 




Ser 


Asn 


Ser Arg 


Ser 


(jrXn 


lie 


Xiys 


Aid 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 






35 


















45 






xxe 




Ser Leu 


Thr 


Jjy S 


1 11X 










Leu 


Val 


Gly Gin Gin 




-J U 






— > -j 










60 








Pro 


TT- "1 

vai 


Glu Asp 


He 




O A 

QCI 


7A ^ "rt 


Arg 


Tl o 

lie 


ryr 


Lys 


He 


Leu Glu 


Leu 


65 






70 










75 








80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




85 










90 








95 




Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 






115 








120 










125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 




130 






135 










140 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Ala 


Glu 


Gly Lys 


Met Thr 


Ala 


145 






150 










155 








160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 






165 










170 








175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 




180 








185 










190 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 








200 










205 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 




210 








215 










220 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 


225 








230 










235 








240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 






245 










250 








255 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 






260 










265 










270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 






275 








280 










285 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




290 








295 










300 








Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 
















305 








310 





















<210> 423 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 



<400> 423 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1^5 10 15 
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His 

n JL o 




XT J- 


Glv 


He 


Ser Asp 


















T ,\t a 
Ltyo 


til ii 


xrp 


Glu 


Tt#^ii 


Pro 


Pro 


Asp 














40 


Pin 








XJCU 


Ala 


Val 


Ala 














55 




Tnx 


Glu 


Trp 




"A v «■! 

Hig 


Val 


Ser Lys 


65 










70 






Gin 


Pne 


G1U 


jjys 


biy 


Ala 


Ser Tyr 










65 








ml _ 

Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


xxe 


Gin Arg 


He 




115 










120 


Pro 


Asn 


Trp 


rne 


ax a 


Val 


Thr Lys 




130 








135 




Asn 


Lys 


vax 


vax 




Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala 










165 








Ser 


Ala. 


cys 


X oi % 

Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Tnr 


HIS 


vai 




Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


ax a 


Pro 


Val 


He 




210 








215 




Met 


(jiU 


Y <*—v «j * 

Leu 


vax 


iaxy 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


GXU 


Asp 


Gin 


Ala 








24b 








Ser 


Asn 


Ser 


Arg 


ber 


Gin 


He 


Lys 








o ^ r\ 










iie 


lyiet 


C a "r" 

bet 


Leu 


Thr 


Lys 


Thr 


Ala 






O "TT C 

275 










280 


fro 


Val 


bill 


Asp 


He 


Ser 


Ser 


Asn 




O Q /-k 










295 




AS 11 




iyr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 






i nx 


ijys 




Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn Gly Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 


425 










430 






Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro Lys Arg Val Arg 


Glu 


Ser 


Val 
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500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 








550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


lie 


His 


His 
595 


lie 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 



<210> 424 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 424 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Ala 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 



505 










510 






Glu 


Ala 


Ser 


lie 


Asn 


Tyr Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 









620 



54 86 GCC GCG 



He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






15 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 


25 








30 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 








45 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 






60 




Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 






75 




80 


Phe 


His 


Met 


His 


Val Leu Val Glu 




90 






95 


Leu 


Gly 


Arg 


Phe 


Leu Ser Gin He 


105 




110 


Tyr 


Arg 


Gly 


He 


Glu Pro Thr Leu 








125 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 




He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 






155 


160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 






175 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 


185 






190 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 










205 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




220 




Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


235 




240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 




250 






255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 








270 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 



285 
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Prn 
tr ±. kj 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




nan 

Z j \J 










295 








300 










nsll 


vjxy 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 


"S f\ c 

305 








310 








315 










320 


1 Ilx 


jjys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 








335 




Till" 


Tnr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 








350 






Phe 


ryr 


Gly Cys Val Asn Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 










360 








365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly Lys 


Met 


Thr 


Ala 


370 








375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 








445 






Gin 


Glu 


Leu 




Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 




450 






455 








460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala *Lys Asp 


His 


Val 


Val 


Glu 


465 






470 








475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala Ser 


He 


Asn Tyr Ala Asp 






515 










520 








525 








Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
















530 










535 



















<210> 425 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 86 GCC GCG 



<400> 425 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp 


Leu Asp 


1 






5 










10 






15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala Glu 








20 








25 






30 


Leu He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn 




35 










40 








45 


Phe Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 




50 










55 










60 


Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


65 




70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu 


Val Glu 








85 










90 






95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu Ser 


Gin He 






100 










105 






110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu Pro 


Thr Leu 




115 










120 








125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu 


Pro Lys 
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145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
605 
Gin 



<210> 426 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 86 GCC GCG 
<400> 426 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 " 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 * 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 21S 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
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420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

5X5 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 427 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep78 214 495 140 GCG GCC GCC 



<400> 427 k 
Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 " 105 H° 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
195 200 205 



j.y d Aw 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 2 ^0 

m — ri a Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 



*- «■» » 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 
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Pro 

-Cr jl> ' 


Val 


Glu Asp lie Ser Ser Asn 


Arg 


lie Tyr Lys 


He 


Leu 


Glu 


Leu 




^1 27 VI 




295 




300 










noil 




Tyr Asp Pro Gin Tyr Ala 


Ala 


Ser Val Phe Leu Gly 


Trp Ala 


"2 A C 




310 




315 








320 


J. LIS. 




Lys 


Phe Gly Lys Arg Asn 


Thr 


lie Trp Leu Phe Gly 


Pro 


Ala 




325 




330 






335 




rnx 


ifiX 


Gly Lys Thr Asn lie Ala 


Glu 


Ala lie Ala 


His 


Thr 


Val 


Pro 








340 


345 






T> C f» 

350 






Phe 


iyr 


Gly Cys Val Asn Trp Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 


360 






365 








Cys 


val 


Asp 


Lys Met Val lie Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 


375 




380 










Lys 


val 


Val 


Glu Ser Ala Lys Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 






390 




395 








400 


Val 


Asp 


Gin Lys Cys Lys Ser Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 




410 






415 




lie 


vaJ. 


Thr 


Ser Asn Thr Asn Met 


Cys 


Ala Val He 


Asp 


Gly 


Asn 


Ser 








420 


425 






430 






Thr 


Thr 


Phe 


Glu His Gin Gin Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 


440 






445 








Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 




460 










Glu 


Val 


Lys 


Asp Phe Phe Arg Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 




470 




475 








480 


Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 








485 




490 






495 




Pro 


Ser 


Asp 


Ala Asp lie Ser Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 


505 






510 






Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 


Ala Ser He 


Asn 


Tyr 


Ala Asp 






515 


520 






525 








Arg 


Tyr 


Gin 


Asn Lys Cys Ser Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 




535 




540 






He 




Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


Met 


Asn Gin Asn 


Ser 


Asn 


Cys 


545 




550 




555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








565 




570 






575 




Ser 


Gin 


Pro 


Val Ser Val Val Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 


585 






590 






He 


His 


His 


He Met Gly Lys Val 


Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 


600 






605 








Leu 


Val 


Asn Val Asp Leu Asp Asp 


Cys 


He Phe Glu 


Gin 










610 




615. 




620 











<210> 428 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 214 495 140 GCG GCC GCC 
<400> 428 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser 

15 10 
Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu 



Glu Lys 
15 

Ala Ala 
Gly Lys 
Gin Gin 
Glu Leu 
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65 






70 




Asn Gly Tyr Asp 


Pro Gin Tyr Ala 






85 






Thr Lys Lys 


Phe 


Gly Lys Arg 


Sen 


100 








Thr Thr Gly 


Lys 


Thr 


Asn lie 


Ala 


115 






120 


Phe Tyr Gly Cys 


Val 


Asn Trp 


Thr 


130 






135 




Cys Val Asp 


Lys 


Met 


Val lie 


Trp 


145 






150 




Lys Val Val 


Glu 


Ser Ala Lys 


Ala 




165 






Val Asp Gin Lys 


Cys 


Lys Ser 


Ser 




180 








lie Val Thr 


Ser 


Asn 


Thr Asn 


Met 


195 








200 


Thr Thr Phe 


Glu 


His 


Gin Gin 


Pro 


210 






215 




Glu Leu Thr 


Arg 


Arg 


Leu Asp 


His 


225 






230 




Glu Val Lys 


Asp 


Phe 


Phe Arg 


Trp 






245 






Glu His Glu 


Phe 


Tyr Val Lys 


Lys 




260 








Pro Ser Asp 


Ala 


Asp 


lie Ser 


Glu 


275 








280 


Ala Gin Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 






295 




Arg Tyr Gin Asn 


Lys 


Cys Ser Arg 


305 






310 




Phe Pro Cys 


Arg 


Gin 


Cys Glu Arg 






325 






Phe Thr His 


Gly 


Gin 


Lys Asp 


Cys 




340 








Ser Gin Pro 


Val 


Ser 


Val Val 


Lys 


355 








360 


lie His His 


lie 


Met 


Gly Lys 


Val 


370 






375 




Leu Val Asn 


Val 


Asp 


Leu Asp Asp 


385 






390 




<210> 429 










<211> 536 










<212> PRT 










<213> Artificial Sequence 




<220> 










<223> Mutant rep protein: rep68 


<400> 429 










Thr Ala Gly 


Phe 


Tyr 


Glu lie 


Val 


1 




5 






Glu His Leu 


Pro Gly 


lie Ser Asp 




20 








Lys Glu Trp 


Glu 


Leu 


Pro Pro 


Asp 


35 








40 


Glu Gin Ala 


Pro 


Leu 


Thr Val 


Ala 


50 






55 




Thr Glu Trp 


Arg 


Arg 


Val Ser 


Lys 



65 70 



75 80 



Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 




90 








95 




Thr 


lie 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


lie Ala 


His 


Thr 


Val 


Pro 








125 








noil 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 










i rp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






155 








160 


lie 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


lie Asp 


Pro 


Thr 


Pro 


Val 


JL O _> 








190 






L.ys 


Ala 


Val lie 


Asp 


Gly Asn 


Ser 






205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser lie 


Asn 


Tyr Ala Asp 






300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


lie 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


lie 


Phe Glu 


Gin 









395 



214 


495 


140 


GCG 


GCC 


GCC 






lie 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 



75 80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Ala Ala Gly Gly Gly 

130 135 140 

Asn Lvs Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Ala Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 & 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ' 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 - * 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 - 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 • 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 '* 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 430 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 214 495 140 GCG GCC GCC 



<400> 430 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


1 






5 










10 






15 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 




20 










25 








30 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








40 








45 




lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 


65 






70 










75 




80 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp Ala 








85 










90 






95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 






100 










105 








110 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






115 








120 








125 




Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 








135 






* 


140 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr Ala 


145 








150 










155 




160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val Arg 








165 










170 






175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






180 










185 








190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 






195 








200 






205 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys Phe 




210 








215 








220 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 


225 








230 










235 




240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp His 


Val 


Val Glu Val 








245 










250 






255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg Ala Ala 






260 










265 








270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 






275 








280 








285 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 








295 








300 






Arg Leu Ala Arg Gly 


His 


Ser 


Leu 












305 








310 

















<210> 431 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 495 511 GCC GCA 
<400> 431 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 
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uya 


oxu 


Tm 

X X. 


Glu 


Leu 


Pro 


Pro 


Asp 














40 


uIU 


La XII 


Aid 


Pro 


Leu 


Thr 


Val 


Ala 




b U 










55 




T'Vi'V 

inr 


Glu 


lrp 


Arg Arg 


Val 


Ser 


Lvs 


65 










70 






Gin 


Pne 


ulu 


Lys 


Gly 


Glu 


Ser 












85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


V al 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


Tip 

lie 




115 










ion 


Pro 


Asn 


xrp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 






Asn 


Lys 


val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


HIS 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


GlU 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








ji p* 

245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


ser 


Leu 


Thr 


Lys 


Thr 


Ala 






^ n f - 

275 










280 


yro 


Val 




Asp 


He 


Ser 


Ser 


Asn 




o o r\ 








295 




Asn 


if 

ijfiy 


Tyr 


Asp 


Pro 


Gin Tyr Ala 


o r~ 

305 










310 






inr 




Liys 


Phe 


Gly 


Lys 


Arg 


Asn 










S25 








Tnr 


Tnr 


Laiy 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 



Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly Ala Gly Gly 


Glv 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lvs 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tvr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lvs 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


lie Asp Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 


505 








510 






Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 432 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 511 GCC GCA 

<400> 432 „ 

mi val Glv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


1 








5 




Gin 


Trp 


He 


Gin 


Glu 


Asp 






20 






Ser 


Asn 


Ser Arg 


Ser 


Gin 






35 








He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Pro 


Val 


Glu 


Asp 


He 


Ser 


65 










70 


Asn Gly 


Tyr Asp 


Pro 


Gin 










85 




Thr 


Lys 


Lys 


Phe Gly 


Lys 








100 






Thr 


Thr 


Gly Lys 


Thr 


Asn 






115 








Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Cys 


Val 


Asp 


Lys 


Met 


Val 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala 








165 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 
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Arg 


Tyr 


Gin 


Asn Lys Cys 


Ser Arg 


His 


Val Gly Met Asn Leu Met 


Leu 


305 






310 








315 








320 


Phe 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


Met 


Asn Gin Asn 


Ser 


Asn 


lie 


Cys 








325 








330 






335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








340 






345 






350 






Ser 


Gin 


Pro 


Val Ser Val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 






360 






365 








lie 


His 


His 


lie Met Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 






375 






380 










Leu 


Val 


Asn 


Val Asp Leu 


Asp 


Asp 


Cys 


lie Phe Glu 


Gin 








385 






390 








395 











<210> 433 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein; rep68 495 511 GCC GCA 



<400> 433 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp Leu Asp 


1 








5 








10 15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala Glu 








20 






25 30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn Leu He 






35 










40 


45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe Leu 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe Phe Val 


65 










70 






75 80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu Val Glu 










85 








90 95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser Gin He 








100 










105 - " 110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro Thr Leu 






115 










120 


125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 


Asri 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu Leu Pro Lys 


145 










150 






155 160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr Asn Met Glu Gin Tyr Leu 










165 








170 175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu Val Ala Gin His 








180 










185 190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu Asn Gin Asn 






195 










200 


205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys Thr Ser Ala Arg Tyr 




210 










215 




220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr Ser Glu Lys 


225 










230 






235 240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn Ala Ala 










245 








250 255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin Gin 






275 










280 


285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys He Leu Glu Leu 




290 










295 




300 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp Ala 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
2 ~. ~ 345 350 



355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
2 " 375 380 



340 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 

405 410 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

ate; 430 



370 J ' -3 -»«w 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

*ne 410 4JL5 



420 * — 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
- -~ " 455 460 



420 425 

Phe 
435 
Thr 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Ala Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ala Val 

r-™ q05 510 



500 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 434 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 495 511 GCC GCA 

<400> 434^ ^ t.#»h val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
Lys Ala Ala Leu Asp Asn Ala Gly Lys 
40 45 
Ala Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Asn Arg He Tyr Lys lie Leu Glu Leu 

75 80 
Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO , 

Ala Glu Ala He Ala His Thr Val Pro 
120 125 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Ala He Leu Gly Gly Ser Lys Val Arg 
170 i75 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 




35 










He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


65 








70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 






85 






Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 




100 








Thr Thr 


Gly Lys 


Thr 


Asn 


He 




115 










Phe Tyr 


Gly Cys 


Val 


Asn 


Trp 


130 










135 


Cys Val 


Asp 


Lys 


Met 


Val 


He 


145 








150 




Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 






165 
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val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg Leu Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


305 










310 






<210> 435 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 435 












Thr Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 



Ala 


Gin lie Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala Val lie 


Asp Gly Asn Ser 






205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 




Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ala 


Val 






285 








Glu 


Ala Ser lie 


Asn Tyr Ala Asp 




300 











4 95 54 GCC GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 
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260 










265 






270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val 


Gly Gin Gin 






275 








280 






285 








Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr Lys He 
300 


Leu 


Glu 


Leu 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val Phe Leu Gly Trp Ala 


305 

J V/ J 










310 










315 






O A \J 


Thr 

± Ilia 


Lvs 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 












325 










330 






335 




Thr 

X XXX 


Tlrr* 

X A 1 X 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr 


Val 


IT x V-J 








340 










345 






350 








Jr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe 


Asn 


Asp 






355 










360 






365 










Val 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Trp 


Glu 


Glu Gly Lys 
380 


Met 


Thr 


Ala 


jjy o 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys Val 


ZxY*ei 


■_> O J 










390 










395 






Ann 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He Asp Pro 


Thr 


Pro 
415 


val 


He 

X X C 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 








420 










425 






430 






j. iii. 


Thr- 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




450 










455 








460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val 


Val 


Glu 


Val 


465 










470 










475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys Lys 


Arg 


Ala 


Ala 










485 










490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 








500 










505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






515 










520 






525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 




530 










535 








540 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn Ser 


Asn 


He 


Cys 


545 










550 










555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 










565 










570 






575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 






595 










600 






605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu Gin 










610 










615 








620 









<210> 436 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 495 54 GCC GCC 
<400> 436 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ~ 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 " 40 45 
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He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








noil 




Tyr Asp 




T .vro 


Lys 


Phe 








100 


± ili 


XxlJL 


Gly Lys 






115 




XT llC 


xyr 


Gly Cys 




J.JU 






Cys 


Val 


Asp 


Lys 


145 








L»ys 


Val 


Val 


Glu 


vai 




Gin 


Lys 








180 


i±e 


val 


Thr 


Ser 






195 




inr 


±xir 


Phe 


Glu 










Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 437 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 495 54 GCC GCC 
<400> 437 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Gys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

12 0 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 438 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 54 GCC GCC 



<400> 438 
Met Glu Leu Val 
1 

Gin Trp lie Gin 

20 

Ser Asn Ser Arg 
35 

lie Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin lie Lys 

40 

Thr Lys Thr Ala 
55 

lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Asp Lys Gly lie 
10 

Ser Tyr lie Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg lie Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr lie Trp Leu 
105 

Glu Ala lie Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

lie Leu Gly Gly 
170 

Ala Gin lie Asp 
185 

Cys Ala Val lie 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser lie 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

lie Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Ala Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 439 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 197 495 GCG GCC 
<400> 439 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 








20 










25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu Asn 


Leu 


He 




35 










40 






45 






Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 
60 


Phe 


Leu 


Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu Ala Leu Phe 


Phe 


Val 


65 








70 










75 




80 


Gin 


Phe 


Glu 


Lvs 


Gly Glu 


Ser 


Tyr 


Phe 


His 


Met His Val Leu 


Val 


Glu 








85 










90 




95 




Thr 


Thr 


Gly 


v ax 






Met 


Val 


Leu Gly 


Arg Phe Leu Ser 


Gin 


He 






100 

-i. \s \s 










105 




110 






Arg 


Glu 


Lys 




He 

<J» -A* w 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu Pro 


Thr 


Leu 






115 










120 






125 






Pro 


Asn 


Trp 


XT UC 


Ala 


Val 


Thr 


Lys 


Thr 




Asn Gly Ala Gly 


Gly Gly 




130 








135 








140 






Asn 


Lys 


Val 


Val 
v ai> 


Son 


Glu 


Cys 


Tyr 


He 


PfO 


Asn Tyr Leu Leu 




Lvs 


145 








150 










155 




160 


Thr 


Gin 


Pro 




T>*=»i i 

165 


Gin 


Trp 


Ala 


Trp 


170 


Asn Met Glu Gin 


Tvr 
175 


Leti 


Ser 


Ala 


Cys 




^1.3 .1.1 


Leu 


Thr Glu Arg 


TjVS 
J— ' y *j 


Arg Leu Val Ala 


Gin 


His 






180 










185 




190 






Leu 


Thr 


His 
195 


Val 


Ala 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys Glu Asn 
205 


Gin 




Pro 


Asn 
210 


Ser 




Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys Thr Ser Ala 
220 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


TrD 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Glu 


Lys 


225 










230 










235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala 


Ala 








245 










250 




255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu Asp Asn Ala 

270 


Gly 


Lys 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr Leu Val Gly 
285 


Gin 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys He Leu 


Glu 


Leu 




290 










295 








300 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 


305 








310 










315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 










325 










330 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn 


Asp 




355 










360 






365 






Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Trp 


Glu 


Glu Gly Lys Met 
380 


Thr 


Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


385 










390 










395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 








405 










410 




415 




He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He Asp Gly 

430 


Asn 


Ser 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg Met Phe 
445 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 




450 










455 








460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 


465 










470 










475 




480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys Lys Gly Gly 


Ala Lys Lys Arg 


Ala 


Ala 










485 










490 




495 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 
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500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyx 


Gin 


Asn 




530 






Phe 


Pro 


Cys Arg 


545 


• 






Phe 


Thr His Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 




610 







Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys' Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



505 

Glu Ala Ser lie 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys lie Phe Glu 

620 





510 






Asn 


Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


lie 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<210> 440 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 440 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 








280 



197 


495 


GCG 


GCC 

• 








Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 




10 








15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 










45 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 








Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 






75 








80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








140 








Trp 


Glu 


Glu 


Gly Lys 


Met Thr 


Ala 






155 








160 


He 


Leu 


Gly Gly Ser 


Ly3 Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 








190 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










205 






Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 






255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg Ala 


Ala 


265 










270 




Pro 


Lys 


Arg Val Arg 


Glu Ser 


Val 



285 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


ulU Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 








300 










Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 


His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn 


Gin 




Ser 


Asn 


He 


Cys 






325 






330 










335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu Glu 


V— y s 




Pro 


Val 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala 


xy± 




IjVS 


Lieu 


Cvs 


Tvr 

A X A. 






355 










360 








365 








lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


7\ 1 -> 
f\-L c± 




TVit" 

J. Hi. 


Ala 


Cvs 






370 










375 








-ion 

J U V 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys He 


Phe 


V3 JL\JL 


Gin 








385 










390 








395 












<210> 441 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


197 495 


GCG 


GCC 










<400> 441 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


JL_ 


Asp 


Leu 


Asp 


1 






5 








10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trn 


Val 


Ala 


Glu 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Ara 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala 


Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 










240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 








260 










265 








270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 










280 








285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu 


Glu 


Leu 
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290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Ala Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 442 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 442 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 







197 495 GCG GCC 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 

75 80 
Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Thr He Trp Leu Phe Gly Pro Ala 
105 HO 
Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 ~ 160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr Pro Val 






180 










185 






190 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met Phe Lys Phe 




210 










215 










220 


Glu 


Leu 


Thr Arg Arg Leu Asp His Asp 


Phe Gly Lys Val Thr Lys Gin 


225 










230 










235 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp His Val Val Glu Val 






245 










250 




255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 




Gly Ala Lys Lys Arg Ala Ala 








260 














270 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 




Lys 


Arg 


Val Arg Glu Ser Val 






275 










280 








285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


V3lU 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 










305 










310 














<210> 443 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 


261 


20 GCC GCC 


<400> 443 




















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp Leu Asp 


1 






5 










10 




15 


Glu 


His 


Leu 


Ala 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val Ala Glu 








20 






25 






30 


Lys. 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp Leu Asn Leu He 




35 










40 








45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe Phe Val 


65 






70 










75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His Val Leu Val Glu 








85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe Leu Ser Gin He 






100 








105 






110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He Glu Pro Thr Leu 




115 










120 








125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




130 










135 










140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu Leu Pro Lys 


145 








150 










155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 










165 










170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu Val Ala Gin His 






180 










185 






190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys Glu Asn Gin Asn 






195 










200 








205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr Ser Ala Arg Tyr 




210 








215 










220 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


225 










230 










235 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 
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245 250 255 

Ser Asn Ser Arg Ala Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 "* 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ~ 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 * 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 444 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 261 20 GCC GCC 
<400> 444 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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Ser 


Asn 


Ser Arg Ala 


Gin He Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 






40 








45 






lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 






60 








Pro 


Val 


Glu Asp 


He 


Ser Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 










70 






75 






80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 










85 






90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 








100 






105 








110 




Thr 


Thr 


Gly Lys 


Thr 


Asn He Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 






120 








125 






Phe 


Tyr 


Gly Cys 


Val 


Asn Trp Thr Asn Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 








135 






140 








Cys 


Val 


Asp 


Lys 


Met 


Val He Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 


145 










150 






155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 








165 






170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 






180 






185 








190 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 






200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 




210 








215 






220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 


225 










230 






235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 










245 






250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 








260 






265 








270 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 






275 






280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 








295 






300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 


305 










310 






315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He Cys 










325 






330 








335 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser Glu 








340 






345 








350 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys Tyr 






355 






360 








365 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys Asp 




370 








375 






380 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 






385 










390 






395 









<210> 445 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 261 20 GCC GCC 
<400> 445 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro 

15 10 
Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
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35 


Glu 


Gin 


Ala Pro 




50 




Thr 


Glu 


Trp Arg 


65 






Gin 


Phe 


Glu Lys 

mm 


Thr 


Thr 


Gly Val 






100 


Arg 


Glu 


Lys Leu 






115 


Pro 


Asn 


Trp Phe 




130 




Asn 


Lys 


Val Val 


145 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


He 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 


Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ala Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 



Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






IlCU 


tay 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 

mm 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Aj.a 


Aia 


Leu Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu Gly 








380 


He 


Leu 


Gly Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg Val 


505 








Glu 


Ala 


Ser 


He 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 446 
<211> 312 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep40 261 20 GCC GCC 

Met°Glu 4 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 I 5 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ala Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

"70 IS 
aL Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 l fi0 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 I 90 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 24 « 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 * 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 447 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 54 20 GCC GCC 
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<400> 447 












Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


X 








5 








Glu 


His 


Leu 


Ala 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


180 
Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He Gin Glu Asp Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Asn 


Gly 


Tyr Asp 


Pro Gin Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 
450 


Thr 


Arg 


Arg 


Leu 


Asp 
455 


His 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 







He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 




10 








15 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala Glu 


25 






30 




Ser Asp 


Met Asp 


Leu 


Asn 


Leu He 








45 






Glu 


Lys 


Leu Gin 


Arg 


Asp 


Phe Leu 






60 








Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe Val 






75 






80 


Phe 


His 


Met His 


Val 


Leu 


Val Glu 




90 








95 


Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin He 


105 








110 




Tyr Arg 


Gly He 


Glu 


Pro 


Thr Leu 








125 






Thr 


Arcr 


Asn Gly Ala 


Gly Gly Gly 






140 








He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trt> 

XT 


Thr 


Asn Met 


Glu 


Gin Tyr Leu 




170 








175 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin Asn 






205 






Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg Tyr 






220 








Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 






235 






240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 




250 








255 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 








270 




Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 








285 






Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






300 








Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 




330 








335 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 






Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 






380 








He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 




410 






415 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 








445 






Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 






460 








Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 




475 






480 
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Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 








485 






Pro 


Ser 


Asp Ala Asp 


lie 


Ser 








500 






Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 






515 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


530 








535 


Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


545 






550 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 








565 






Ser 


Gin 


Pro 


Val Ser 


Val 


Val 








580 






lie 


His 


His 


lie Met 


Gly 


Lys 






595 








Leu 


Val 


Asn 


Val Asp 


Leu 


Asp 




610 






615 



490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ~ 510 
Ala Glu Ala Ser lie Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 

540 

Arg Met Asn Gin Asn Ser Asn He Cys 

555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 605 
Asp Cys He Phe Glu Gin 

620 



<210> 448 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 54 20 GCC GCC 



<400> 448 

Thr Ala ' Gly Phe Tyr 

1 5 
Glu His Leu Ala Gly 

20 

Lys Glu Trp Glu Leu 
35 

Glu Gin Ala Pro Leu 
50 

Thr Glu Trp Arg Arg 
65 

Gin Phe Glu Lys Gly 

85 

Thr Thr Gly Val Lys 

100 

Arg Glu Lys Leu He 
115 

Pro Asn Trp Phe Ala 
130 

Asn Lys Val Val Asp 
145 

Thr Gin Pro Glu Leu 

165 

Ser Ala Cys Leu Asn 

180 

Leu Thr His Val Ser 
195 

Pro Asn Ser Asp Ala 
210 

Met Glu Leu Val Gly 
225 

Gin Trp He Gin Glu 

245 



Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 








10 










15 


Glu 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








25 










30 




He 


Pro 


Pro 


Asp 
40 


Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




55 








60 








Val 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


70 








75 








Val 


80 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 










90 










95 


He 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 








105 








110 






Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




120 










125 








Val 


Thr Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




135 










140 








Lys 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


150 






155 










160 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 






170 










175 




Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 








185 










190 






Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


230 










235 










240 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








250 










255 




Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 " 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ^ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 449 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 420 GCG GCC 



15 

Trp Val Ali 
30 

Leu Asn Le - 
45 



<400> 449 












He Lys Val Pro 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








10 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 




35 










40 


Glu Lys Leu Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


65 






70 






75 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 








85 








90 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 



80 

Val Leu Val Gli 
95 

Leu Ser Gin Il< 
110 

Glu Pro Thr Le 
115 120 125 
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Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 " 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 " 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ~ 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 ™ 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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610 61S ^20 

<210> 450 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 

Met°Glu 5 Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

x 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 95 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 ~ 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 
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<210> 451 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> . 

<223> Mutant rep protein: rep68 



<400> 451 



Thr 
-i 


Ala 


Gly 


Pne 


Tyr 


VjXU 


x xe 


vax 


l 
Glu 


His 


Leu 


Pro 


D 

Gly 


xxe 


O /~v ^V-* 


ASp 








2 U 










Lys 


Glu 


Trp 


/si 11 
Glu 


Leu 


pro 


Fro 


ASp 






35 












Glu 


Gin 


7. T _ 

Ala 


Pro 


Leu 


Tnr 


vax 


ax a 




c 0 
3 U 














Thr 


GlU 


Trp 


Arg 


Arg 


vax 


i'—V "V* 

oer 


Xiys 


ob 










1 \j 






Gin 


Pne 


Glu 


Lys 


Gly 


oi,, 
GiU 


oer 


Tyr 










O 3 








Thr 


Thr 


Gly 


vai 


Liys 


ber 


wee 


vax 








IUU 










TV - ■ 

Arg 


GlU 


Lys 


Leu 


lie 


bin 


Arg 


xxe 
















Pro 


Asn 


Trp 


XiV» <— » 

Pne 


Ala 


vax 


inr 


Lys 




IJ u 








X -3 3 




Asn 


Lys 


vax 


vax 


TV ■» %, 

ASp 


VjIU 


sjys 


xyr 


its 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



197 420 GCG GCC 



He 


Lys 


Val 


pro 


V-k -w« 

oer 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 








30 




Ser Asp 


Met 


Asp 


Lieu 


Asn 


Leu He 










/L ^ 
ft 3 






Glu 


Lys 


Leu 


bin 

c n 


Arg 


Asp 


Phe Leu 


Ala 


Pro 


Glu 


0 U 

Ala 


Xieu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


HXS 


vax 


Leu 


Val Glu 




90 










95 


Leu Gly Arg 


rue 


x^eu 


Ser 


Gin He 


105 










110 




Tyr Arg Gly 


Tl _ 

lie 


GlU 


Pro 


Thr Leu 










•L.^3 






Thr Arg Asn 


vjxy 


Axa 


Gly Gly Gly 
















He 


Pro 


Asn 


Tyr 


Xieu 


Leu 


Pro Lys 






155 








160 


Trp 


Thr 


Asn 




bill 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin' Asn 










205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 








220 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Ash 


Ala Ala 




250 










255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 






Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 








380 








He 


Leu Gly 


Gly 


Ser 


Lys 


Val Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 




410 








415 
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He 


Val 


Thr Ala Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr Ser Asp Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 






535 





<210> 452 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 



<400> 452 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 



Cys 


Ala Val He Asp 


Gly Asn Ser 


425 




430 






Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 




445 








Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




460 








Ala 


Lys Asp His Val 


Val 


Glu 


Val 




475 






480 


Gly 


Gly Ala Lys Lys 


Arg 


Pro 


Ala 




490 




495 




Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 




510 






Glu 


Ala Ser He Asn 


Tyr Ala Asp 



525 



197 


420 


GCG GCC 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 








Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 


105 








110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 






140 










Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 






155 








160 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








205 








Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 
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275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 



285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



<210> 453 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 453 



inr 


Aia. 


vaxy 


±r Ilfcr 


TV/ r* 

ryr 




Tip 


Val 


n 








5 

— * 










nis 


iicli 






Tie 

JL -X. C 






















iiys 


t»iu 


i jrp 


laJLU 


iJCU 


XT X C_> 


2r _L t_> 


A en 




35 










40 


taJLU 


n~\ r-i 




rlu 


T.oi i 

lieu 




Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


vdl 


OCI 


T re 

jjys 


65 










70 






Glh 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr- 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 



54 338 495 GCC GCC GCC 



-L -Lc 


LiyS 
10 


Val 


XT X sj 


OCX 


A er\ 


J-ic; kj. 

15 


A C!T"i 
no £s 


Oor 
OCI 


JrXlc 


Val 


A cm 
noli 




V CL -L 




Glu 


25 










30 






O a ~v 
OCI 






A on 


LlCU 


noli 




Tie 

IXC 
















UlU 




jjc u 


Gin 
60 


Bra 


Sen 


Phe 


Leu 


Ala 


Pro 


bill 

75 


a± a. 


Leu 


■trie 


nU a 

rile 


Vdl 

80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105' 










110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn 


Gly 
140 


Ala 


Gly 


Gly 


Gly 


He 


Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
2 85 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


val 
315 


Phe 


Leu 


Gly 


Trp 


Ala 
320 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 
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Cys 


Val 


Asp 


Lys 


Met 


Val He Trp 


Trp 


Glu Glu Gly Lys Met 


Thr 


Ala 




370 






375 




380 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


Leu Gly Gly Ser Lys Val Arg 


385 










390 




395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala 


Gin He Asp Pro Thr 


Pro 


Val 








405 






410 


415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 


Ala Val He Asp Gly Asn Ser 


• 






420 






425 


430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 


Gin Asp Arg Met Phe 


Lys 


Phe 






435 






440 




445 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp 


Phe Gly Lys Val Thr 


Lys 


Gin 




450 








455 




460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp His Val Val 


Glu 


Val 


465 










470 




475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly 


Gly Ala Lys Lys Arg 


Ala 


Ala 










485 






490 


495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 








500 






505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala Ser He Asn Tyr Ala Asp 






515 






520 




525 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His 


Val Gly Met Asn Leu 


Met 


Leu 




530 








535 




540 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met 


Asn Gin Asn Ser Asn 


He 


Cys 


545 






550 




555 




560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu Cys Phe Pro Val 


Ser 


Glu 










565 






570 


575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys 


Ala Tyr Gin Lys Leu 


Cys 


Tyr 








580 






585 


590 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 


Asp Ala Cys Thr Ala 


Cys 


Asp 






595 






600 




605 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He Phe Glu Gin 








610 








615 




620 







<210> 454 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 54 338 495 GCC GCC GCC 



<400> 454 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






35 










40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


lie 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 










85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 








100 










105 










110 


Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 










125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




130 










135 










140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 
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145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


i_»ys 


bin 


225 








230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Al a Lys Asp His Val Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 








280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 








290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 455 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 




-* 


























<223> Mutant rep protein: rep68 


54 338 495 GCC GCC GCC 






<400> 455 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 
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Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr 


Leu 










165 










170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu 


Val 


Ala Gin 


His 






180 










185 








190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys 


Glu 
205 


Asn Gin 


Asn 


Pro 


Asn 


Ser 


Asp Ala Pro 


Val 


He Arg 


Ser 


Lys Thr 


Ser 


Ala Arg 


Tyr 




210 










215 








220 








Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val Asp 


Lys 


Gly He 


Thr 


Ser Glu 


Lys 


225 










230 










235 






240 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala Ser Tyr 


He Ser 


Phe 


Asn Ala 


Ala 








245 










250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 








260 










265 








270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






275 








280 








285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 




290 








295 








300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 


305 






310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 






325 










330 






335 




Thr 


Ala 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 






340 










345 








350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 




355 








360 








365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr 


Ala 


370 










375 








380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 


385 










390 








395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 






405 










410 






415 




He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He 


Asp 


Gly Asn 
430 


Ser 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg 


Met 
445 


Phe Lys 


Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




450 










455 








460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp His 


Val 


Val Glu 


Val 


465 






470 










475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly 


Ala Lys 


Lys Arg Ala 


Ala 










485 










490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser 


Val 






500 








505 








510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala 


Asp 






515 








520 








525 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 
















530 










535 

















<210> 456 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 54 338 495 GCC GCC GCC 
<400> 456 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 25 



Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys 


Ala 






35 






40 




He 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 


Pro 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser Ser Asn Arg 


65 










70 




Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 








85 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn 


Thr 






100 






105 


Thr 


Ala 


Gly Lys 


Thr 


Asn He Ala 


Glu 






115 






120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr Asn 




130 








135 




Cys 


Val 


Asp 


Lys 


Met 


Val He Trp Trp 


145 










150 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala 






180 






185 


He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 






195 






200 




Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 




210 








215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly 








260 






265 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro 






275 






280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 




290 








2 95 




Arg 


Leu 


Ala Arg Gly 


His Ser Leu 




305 










310 




<210> 457 










<211> 621 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep78 


197 


<400> 457 










Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu He Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He Ser Asp 


Ser 








20 






25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro Asp 


Ser 




35 






40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val Ala 


Glu 




50 








55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser Lys 


Ala 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser Tyr 


Phe 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser Met Val 


Leu 






100 




105 
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30 



Ala 


Leu 


Asp Asn Ala Gly 


Lys 








45 






Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 








He 


Tyr 


Lvs 


He 


Leu Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


90 








95 




He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 










110 




Ala 


He 


Ala 


His 


Thr Val 


Pro 








125 






Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 






140 








Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 




155 








160 


Leu Gly 


Gly 


Ser 


Lys Val 


Arg 


170 








175 




Gin 


He 


Asp 


Pro 


Thr Pro 


Val 










190 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Gin Asp 


Arg 


Met 


Phe Lys 


Phe 






220 








Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




235 








240 


Lys 


Asp 


His 


Val 


Val Glu 


Val 


250 








255 




Gly Ala 


Lys 


Lys 


Arg Ala 


Ala 










270 




Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 








285 






Ala 


Ser 


He Asn Tyr Ala 


Asp 



300 



427 


GCG 


GCG 






Lys 


Val 


Pro Ser Asp 


Leu 


Asp 


10 






15 




Phe 


Val 


Asn Trp Val 


Ala 


Glu 






30 






Asp 


Met 


Asp Leu Asn 


Leu 


He 






45 






Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 






Pro 


Glu 


Ala Leu Phe 


Phe 


Val 




75 






80 


His 


Met 


His Val Leu 


Val 


Glu 


90 






95 




Gly Arg 


Phe Leu Ser 


Gin 


He 



110 
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MX y 


UlU 


Lys 


Leu 


He 


Gin 




He 

X JL» W 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 

\j 










125 








rlO 


A5I1 


Trp 


Phe 


Ala 


Val 


J. ££J>» 


T 


Thr Arg 


Asn Gly Ala Gly 


Gly Gly 




130 








135 










140 












Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 










150 










155 










160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu Val Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly Tyr Asp 


Pro 


Gin Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 


T r~ 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 








325 










330 










335 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Pne 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 










360 










365 








cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met 


Thr 


Ala 




370 










375 










380 










T v f ^ 

Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


■JOC 

Job 










390 










395 










400 




Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Ala 


He 


Asp 


Gly 


Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu Thr Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 










470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala Asp 






515 










520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 








550 










555 










560 


Phe 


Thr His Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 
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595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 458 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 197 427 GCG GCG 



<400> 458 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 






35 








40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 


145 






150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






180 






185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Ala 


He 


Asp 


Gly Asn 


Ser 






195 










200 








205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


225 






230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 








280 










285 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 






310 










315 








He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 










330 










335 


Glu 


Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 










380 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 459 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 427 GCG GCG 



<400> 459 



inr 


Til =» 




±r lit; 


xyjr 




He 

-L- ml* ^ 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


i 






5 

•J 










10 










15 


ulu 


tlx s 


T.oi i 
licU 




Cilv 


Tie 


Seir 

►w? V -L- 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 








20 








25 










30 




Lty 5 


Ul u 


irp 


V3l U 


JJCU 


Pro 


Pro 


AST5 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 




35 










40 










45 






m ii 


50 


nld 


JrlvJ 


Tii^i i 

J-Jv^ U 




Val 
55 


Ala 

mi 1 1 GL 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe Leu 




ulu 




ZV v~fi 




Val 




Livs 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


O 3 






70 










75 








80 






UlU 


J_l Jl' o 




Glu 


Cpr 
^» 


Tvit 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 








85 










90 










95 


inr 


AilX 




V;=l 1 




O v-- -i- 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 






100 










105 










110 




7i y <*i 


ulU 




UC IX 


Tie 

-L. _L. C. 


Gin 


Arci 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




13 0 








135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 






150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 










165 










170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 






180 










185 










190 




Leu 


Thr 


His 
195 


Val 


Ala 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




210 








215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


225 








230 










235 








240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 








245 










250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 










270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 










285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu 


Glu Leu 




290 








295 










300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 




310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 






325 










330 










335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






340 










345 










350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 










365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr Ala 


370 








375 










380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val Arg 
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385 






390 




Val 


Asp 


Gin Lys Cys 


Lys Ser 


Ser 






405 






He 


Val 


Thr Ser Asn 


Thr Asn 


Met 






420 






Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 


455 




Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


465 




470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 




535 





<210> 460 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 460 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 



245 







395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Ala 


He 


Asp 


Gly Asn Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 
475 


His 


Val 


Val 


Glu 


Val 
480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 
525 


Tyr 


Ala 


Asp 



197 


427 


GCG 


GCG 










Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Ala 


He 


Asp 


Gly Asn 


Ser 










205 








Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 
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Glu His Glu Phe Tyr Val Lys Lys 

260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 •** 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 461 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
GCC GCG 



<400> 461 



Thr 


Ala 


Gly 


Phe 


Tyr 

5 


Glu 


lie 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



-537- 



Gly Gly Ala Lys Lys Arg Pro Ala 
265 ' * 270 

Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



54 228 370 387 GCC GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 


Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 








345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 






360 








365 








Cys 


Ala 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 




375 








380 










Lys 


Val 


Ala 


Glu 


Ser Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 








395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 








420 








425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






435 








440 








445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His Asp Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 






455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 






470 








475 








480 


Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






500 






505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 






520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 








555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 






585 








590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala Cys 


Asp 






595 






600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 










610 






615 








620 











<210> 462 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 54 228 370 387 GCC GCC 
GCC GCG 



<400> 462 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 










25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






35 








40 










45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 










75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 








85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 






100 










105 










110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 






115 










120 






125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 










135 








140 








Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


145 






150 










155 






160 


Lvs 


Val 


Ala 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys Val Arg 








165 










170 






175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 






180 










185 






190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 






195 










200 






205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 




210 










215 








220 








Glu 


Leu 


Thr Arg 


Arg Leu Asp His Asp Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp His Val 


Val 


Glu 


Val 






245 










250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 








260 








265 






270 






Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






275 








280 






285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 




290 










295 








300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 








310 










315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin Asn Ser 


Asn 


He 


Cys 






325 










330 






335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 








340 










345 






350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 






355 










360 






365 








He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 




370 










375 








380 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu Gin 









385 390 395 



<210> 463 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 54 228 370 387 GCC GCC 
GCC GCG 



<400> 463 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 



100 105 HO 
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Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro Thr Leu 




115 










120 










125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 






As 11 


Lys 


Val 


Val Asp Glu Cys Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 


145 








150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 






165 










170 








175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 






180 










185 










190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn Gin Asn 


Pro 


Asn 


Ser 


Asd 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 




210 








215 










220 




Ser Glu Lys 


Met 


Glu 


Leu 


Ala 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


225 










230 










235 






240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 








245 










250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 










270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




290 








295 










300 






Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 




310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 






325 










330 








335 


Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 








340 










345 










350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




355 










360 










365 


Met Thr Ala 


Cys 


Ala Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


370 








375 










380 




Lys Val Arg 


Lys 


Val 


Ala 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


385 










390 








395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 








405 








410 








415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 






420 










425 










430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 










440 










445 


Thr Lys Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 




450 










455 










460 




Val Glu Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys 


Asp 


His 


Val 


465 






470 










475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 










485 








490 








495 


Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 








500 








505 










510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser 


He 


Asn Tyr Ala Asp 






515 








520 










525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














530 










535 

















<210> 464 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep40 54 228 370 387 GCC GCC 
GCC GCG 



<400> 464 


Met 


Glu 


Leu Ala 


1 






Gin 


Trp 


lie Gin 






20 


Ser 


Asn 


Ser Arg 






35 


lie 


Met 


Ser Leu 




50 




Pro 


Val 


Glu Asp 


65 






Asn 


Glv 


Tyr Asp 


Thr 


Lys 


Lys Phe 






100 


Thr 


Thr 


Gly Lys 






115 


Phe 


Tyr 


Gly Cys 




130 




Cys 


Ala 


Asp Lys 


145 






Lys 


Val 


Ala Glu 


Val 


Asp 


Gin Lys 






180 


lie 


Val 


Thr Ser 






195 


Thr 


Thr 


Phe Glu 




210 




Glu 


Leu 


Thr Arg 


225 






Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Leu 


Ala Arg 


305 







Gly Trp 


Leu 


Val 


5 








Glu Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 




310 







Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly 


Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr Ala 


Asp 



<210> 465 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 221 289 GCA GCC 



<400> 465 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 



Ser 


Asp 


Leu 


Asp 






15 




Trp 


Val 


Ala 


Glu 




30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 
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50 










55 




Thx 


Glu Trp Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe Glu Lys Gly 


Glu 


Ser 


Tyr 










85 








Thy 


X I1X. 


Gly Val 




Ser 


Met 


Val 








100 












V3J.U 


Lys 


Leu 


Tip 
xxc 


Gin Arg 


lie 




115 










120 


IT 


ash 


Trp 


Phe 


AXa 


Val 


Thr 


Lvs 




130 








135 




nbU 


Lys 


Val 


Val 


ASp 


Glu 


Cys 


Tvr 


145 








150 








Gin 


Pro 


Glu 


XJtiU. 


Gin Trp 


Ala 










-L U _J 








Oar 


Ala 


Cys 


Leu 




Leu 


X 11 X 


Glu 








180 










JJCU 


Thr 


His 


Val 


C A >~ 


r*l n 


X 11 X 


Gin 






195 










200 


"O -y— 


Asn 


Ser 


Asp 




i_i -v* /~\ 

rxO 


TT-% T 

vax 


lie 




210 








91 5 
^ x _> 






Glu 


Leu 


Val 


oJ.y 


Trp 




Val 


225 










230 








Trp 


lie 


Gin 


r*l ii 


Asp 


Gin 


Ala 








245 










Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lvs 








260 












Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Ala 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Rqn 
noil 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Tlir 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr Gly Lys 


Thr 


Asn 


lie 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 




Val 


Asp 


Lys 


Met 


Val 


lie 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser Asp Ala Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 
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60 



Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg 


Asn 


Gly 


Ala Gly 


Gly Gly 








14 0 










lie 


fro 


Asn 


Tvr 


iteu 


lieu 


Pro 


Lys 






155 








160 


lrp 


inr 


Asn 


Met 


<aJ-U 


bin 


Tyr 


Leu 


X, / U 










175 




Arg 


Liys 


Aro 


Leu 


T7al 
Vdl 


ai a 


Gin 


His 


1 oc 
IOj 










-L Zs \J 






(jlU 


bin 


Asn 


Lys 


bill 


7V ^ v - * 


Gin 


Asn 








SJ — J 








Arg 


ber 


Lvs 


Thr 


a. j. a 


■nld 


Arg 


Tyr 








220 










7\ **** *— \ 

ASp 


Liys 


Gly 
-i 


He 


XIX XT 


O £a "y* 
OCX 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 




"A c* yi 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Sen 


rtX Ct 


Gly 


Lys 


265 








970 






Pro 


Asp 


Tyr 


Leu 


V ct X 


V7X. jr 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp. 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










lie 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 



540 
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Phe Pro Cys Arg Gin Cys Glu Arg 
545 550 
Phe Thr His Gly Gin Lys Asp Cys 

565 

Ser Gin Pro Val Ser Val Val Lys 

580 

He His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 466 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



Met Asn Gin Asn Ser Asn lie Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 * 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys He Phe Glu Gin 

620 



<220> 

<223> Mutant rep protein: rep52 221 289 GCA GCC 



<400> 466 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


1 








5 










10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 










45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 




50 








55 










60 




Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp. 


Leu 


Phe Gly Pro Ala 




100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 






115 








120 










125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




130 








135 










140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys Met Thr Ala 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser Lys Val Arg 








165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 






180 










185 








190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 






195 










200 








205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 




210 










215 










220 


Val Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


225 






230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 






245 










250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro Ala 








260 










265 








270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 






275 








280 










285 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser 


He 
300 


Asn Tyr Ala Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn Leu Met Leu 


305 








310 










315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser Asn He Cys 
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325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 467 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 221 289 GCA GCC 



<400> 467 



Thr 


Ala 


GJ.y 


Phe 


Tyr 




X le 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 


♦ 






15 




Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 








20 










25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 








85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr 


Leu 










165 






170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr Ala Ala Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 








255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu Asp 


Asn 


Ala 
270 


Gly 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val Gly Gin Gin 






275 










280 








285 








Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 








300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


305 




310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 








335 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


.Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 






515 










520 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 






530 










535 







<210> 468 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 221 



<400> 468 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Ala 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 
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Ala 


He Ala 


His 


Thr 


Val 


Pro 








350 






Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 












Gly Gly Ser 


Lys 


Val 


Arg 




395 








400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val He 


Asp 


Gly Asn Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








289 


GCA GCC 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala Gly Lys 






45 








Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly Pro Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe Asn Asp 




140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 








175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






190 






Ala 


Val He Asp 


Gly Asn Ser 
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195 










200 










Z Ob 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 










300 










Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


















305 










310 






















<210> 469 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep78 


54 163 GCC GCT 










<400> 469 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


lie 






ioo 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 










160 


Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 








280 








285 
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Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lvs 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asd 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 




610 










615 





Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys Val 


Thr Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 











<210> 470 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 54 163 GCC GCT 
<400> 470 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Ala Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
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65 








70 








75 






80 


Gin 


Phe Glu Lys Gly Glu 


Ser 


Tyr 


Phe 


His Met His 


Val 


Leu Val 


Glu 








85 










90 




95 






Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu 


Ser Gin 


He 






100 








105 






110 






Glu 


Lys Leu 


He 


Gin Arg 


He 


Tyr 


Arg Gly He 


Glu 


Pro Thr 


Leu 




115 








120 






125 






jriro 


Asn 


Trp Phe 


Ala 


Val 


Tnr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 












140 








ash 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu Pro 


Lys 


J- *± z> 




150 








155 






160 


Thr 


Gin 


Ala Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met 


Glu Gin Tyr 


Leu 








165 








170 




175 


His 




Ala 


Cys Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys Arg Leu 


Val 


Ala Gin 
190 


lieu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn Gin 


Asn 






195 








200 






205 






irjTO 


Asn Ser Asp Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser Ala Arg 


Tyr 




210 








215 






220 








Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser Glu 


Lys 










230 








235 






240 


GXn 


Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala 


Ala 






245 










250 




255 






Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






260 










265 






270 




i_Le 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin 


Gin 






275 






280 






285 






P3TO 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He 


Leu Glu 


Leu 




290 






295 






300 






Ala 


ash 


Gly Tyr Asp 


Pro 


Gin 


xyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp 


J U J 








310 








315 






320 


i nr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro 


Ala 




325 










330 




335 




Tit T* 
J. I IX 


Thr 


Gly Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala He Ala 


His 


Thr Val 
350 


Pro 




Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




355 








360 






365 




Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr 


370 








375 






380 




Lys Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Arg 


385 








390 






395 






400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro 


Val 




405 








410 




415 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn 


Ser 






420 










425 






430 


Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys 






435 








440 






445 




Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys 




450 








455 






460 






Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


Val Glu 


465 






470 






475 






480 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 








485 








490 




495 


Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu Ser 






500 








505 






510 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 






515 






520 






525 






Arg 


Leu Ala Arg Gly His 


Ser 


Leu 













530 535 



<210> 471 
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<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 471 



X ±11 
1 


Ala 


Glv 


Phe 


Tyr 

c 


Glu 


He 


Val 




His 

ni. s> 




Pro Gly 


He 


Ser Asp 








20 














r P rn 


Glu 


Leu 


Pro 


Pro Asp 






j — > 










40 




Gl n 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 














55 




Thr 


Glu 


Trr> 


Arg Arg 


Val 


Ser 


Lys 












70 






Gin 


Phe 

<i> lit- 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 










85 








Thr 




Gly 


Val 


Lys 


Ser 

±J 


Met 


Val 








100 












Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 






J L -J 










120 


Pro 


Asn 


Tro 

* •'-XT 


Phe 


Ala 


Val 


Thr 


Lys 












135 




no ^ A 


LVS 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


1 AC 

-L *± J 










150 

-X. -J »»»» 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 










165 








OCX 


nla 




Leu 


Asn 




Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Ala 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 










405 








He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 
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341 407 


420 


GCC 


GCC GCC 






He Lvs 


Val 


Pro 


Ser Asp 


Leu 


Aso 


10 








15 


Spy* Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 






30 






Ser Asd 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu Lvs 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


Phe Hi s 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Le*u Glv 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






TVr Ara 


Gly 


He 


Glu Pro 


Thr 


Leu 








125 






Thr Arcr 


Asn Gly Ala Gly 


Gly 


Gly 






140 








lie Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 








160 


Trp Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


170 








175 




Atq Lvs 


Arg 


Leu 


Val Ala 


Gin 


His 


185 . 






190 






Glu Gin 


Asn. Lys 


Glu Asn 


Gin 


Asn 








205 






Arg Ser 


Lys 


Thr 


Ser Ala 


Arg 


Tyr 






220 








Asp Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 




235 








240 


Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


250 








255 




Ala Ala 


Leu Asp Asn Ala 


Gly Lys 


265 






270 






Pro Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 








285 






Arg He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






300 








Ala Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




315 








320 


Thr He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 






335 




Glu Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 






350 






Asn Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 






• 


365 






Trp Glu 


Glu 


Gly Lys Met 


Thr 


Ala 






380 








He lieu 


Gly Gly Ser Lys 


Val 


Arg 




395 








400 


Ala Gin 


lie 


Asp 


Pro Thr 


Pro 


Val 


410 








415 




Cys Ala 


Val 


He Asp Gly 


Asn 


Ser 
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420 



Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 


455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala 






515 




520 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


530 




535 




Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 


545 






550 




Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 






565 






Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 






580 






He 


His 


His He Met 


Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 




615 





<210> 472 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 472 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Ala 


Asn 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ala 


Ser 


He 


Val 


Thr 
195 


Ala 


Asn 


Thr 


Asn 


Met 
200 
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425 






430 






Leu 


Gin Asp Arg 


Met Phe 


Lys 


Phe 








445 






Asp 


Phe Gly Lys 


Val Thr 


Lys 


Gin 






460 








Ala 


Lys Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 






495 




Pro 


Lys Arg 


Val 


Arg Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser 


He 


Asn Tyr 


Ala 


Asp 








525 






His 


Val Gly 


Met 


Asn Leu 


Met 


Leu 




540 








Met 


Asn Gin 


Asn 


Ser Asn 


lie 


Cys 




555 








560 


Leu 


Glu Cys 


Phe 


Pro Val 


Ser 


Glu 




570 






575 




Lys 


Ala Tyr Gin 


Lys Leu 


Cys 


Tyr 


585 






590 






Pro 


Asp Ala 


Cys 


Thr Ala 


Cys 


Asp 








605 






Cys 


He Phe 


Glu 


Gin 








620 









341 


407 


420 


GCC 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 
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Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 473 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 341 407 420 GCC GCC GCC 



<400> 473 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 




15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn 


Trp Val 


Ala 








20 








25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met Asp 


Leu Asn 


Leu 




35 










40 






45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Leu 




50 










55 






60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala 


Leu Phe 


Phe 


65 






70 








75 




Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met His 


Val Leu 


Glu 








85 










90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu Ser 


Gin 






100 








105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly He 


Glu Pro 


Thr 


Leu 




115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly Gly Gly 




130 








135 






140 






Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu Leu 


Pro 


145 






150 






155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met 


Glu Gin 


Tyr 


Leu 










165 








170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg Leu 


Val Ala 


Gin 






180 










185 




190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu Asn 


Gin 


Asn 






195 










200 






205 




Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser Ala 


Arg 
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210 215 220 



US A *- 

wet 


GlU 


i*eu 


Val 


Gly 


irp lieu 


V cLJL 






(21 \r Tip 


-L XIX 


O A V 


VjXU 


liyb 


ZZd 










*> "X (\ 


















Gin 


Trp 


Xle 


Gin 


Glu 


ASp Cain 


Air* 

Ala 


ser 


iyr 


lie ber 


rae 


Asn 


Til . 

Aia 


Ri- 








245 






o ^ n 








Z _> _> 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin lie 


Lys 


Ala 


Ala 


lieu Asp 


Asn 


Ala 


tjiy 


Lys 








260 
















OTA 






He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






275 
















o o c 
Zoo 








Pro 


Val 


Glu 


Asp 


He 


Ser Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 






295 








1 A A 

300 










Asn 


— * 

Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 


305 










310 








315 








•a *^ a 

3 20 


Thr 


Lys 


Lys 


Phe Gly 


Lys Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 








325 








330 








"5 c 

335 




Thr 


Thr 


Gly 


Lys 


Ala 


Asn lie 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 








345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 








365 








Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 


370 








375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








—i a fit* 

395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ala 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 








415 




He 


Val 


Thr 


Ala 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 








420 








425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 






445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Pne 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 










470 








i| fir 

475 








y|QA 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 












Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


val 








500 








C A C 

505 








C T A 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


GlU 


TV 1 -» 

Ala 


Ser He 


Asn 


Tyr 


Aia 


ASp 






515 








520 
















Arg 


Leu 


Ala 


Arg Gly 


His Ser 


Leu 
















530 








535 


















<210> 474 
























<211> 312 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 


























<223> Mutant rep protein: rep40 


341 


407 


420 GCC 


GCC 


GCC 






<400> 474 
























Met 


Glu 


Leu 


Val 


Gly Trp Leu Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 








15 




Gin 


Trp 


Xle Gin Glu Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 








30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






35 






40 








45 








He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




50 








55 








60 










Pro 


Val 


Glu Asp 


He 


Ser Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 



65 70 75 80 
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Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Ala 


Asn 


lie 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp Lys 


JUT — 4_ 

Met 


Val 


lie 


T 1 -y fv 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ala 


Ser 








180 










lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 475 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant -rep protein: rep78 


<400> 475 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 



Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 
170 


Gly 


Gly 


Ser 


Lys 


Val 
175 


Arg 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










24 0 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 











54 228 GCC GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 
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Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser Asp 




210 








Glu 


Leu 


Ala 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






rtSn 




Tyr Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






T tfe 

±jy S 


Vai. 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


Z fi _> 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


9 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


1 VJ J 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 






520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





170 



Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 

J* 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cvs 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 






460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 54 228 GCC GCC 



<400> 476 



Met 


Glu 


Leu 


Ala Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 






5 










10 










15 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 




Ser 


Asn 


Ser 


Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 






35 






40 










45 






He 


Met 


Ser 


Leu Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 








Pro 


Val 


Glu 


Asp He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 






70 










75 








80 


Asn 


Gly 


Tyr 


Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 








105 










110 




Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 






120 










125 






Phe 


Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 




135 










140 








Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 


145 








150 










155 








160 


Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 






165 










170 










175 


Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 








185 










190 




He 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 






195 








200 










205 






Thr 


Thr 
210 


Phe 


Glu His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 






230 








235 








240 


Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu Val 






245 










250 










255 


Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro Ala 








260 








265 










270 




Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 






275 






280 










285 






Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




290 








295 










300 








Arg 


Tyr 


Gin 


Asn Lys 


Cys 


Ser 


Arg His Val 


Gly 


Met 


Asn 


Leu 


Met Leu 


305 






310 










315 








320 


Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He Cys 






325 








330 










335 


Phe 


Thr 


His 


Gly Gin 
340 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys 


Phe 


Pro 


Val 
350 


Ser Glu 


Ser 


Gin 


Pro 


Val Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys Tyr 






355 








360 








365 






He 


His 


His 


He Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 




370 








375 










380 








Leu 


Val 


Asn 


Val Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 







385 390 395 
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<220> 

<223> Mutant rep protein: rep68 



<400> 477 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 


Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 
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He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


lie 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


lie 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr 


Lys 


lie 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




330 








335 




Glu 


Ala 


lie 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


lie 


Asp Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 
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450 








455 




460 










Glu 


Val 


Lys 


Asp Phe 


Phe 


Arg Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


465 




470 






475 








480 


Glu 


His 


Glu 


Phe Tyr 


Val 


I*ys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 






495 




Pro 


Ser 


Asp 


Ala Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 




510 






Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu Ala Ser lie 


Asn Tyr Ala Asp 






515 








520 




525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 








535 















<210> 478 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 54 228 GCC GCC 



<400> 478 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 










25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin Gin 




50 








55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 








165 










170 










175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 










185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 






195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 








230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 






245 










250 










255 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Gly 
265 


Gly 


Ala 


Lys 


Lys 


Arg 
270 


Pro Ala 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 






275 








280 










285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 








Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 

















305 310 
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<210> 479 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 479 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 



405 



96 125 511 GCA GCG GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Ala 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 



410 415 
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lie 


Val 


Thr 


Ser 


Asn 


Tnr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








A A f\ 

tlx) 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 










550 




Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








lie 


His 


His 


He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 



610 615 

<210> 480 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 480 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 
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cys 


a J. a 


Val He 


Asp 




7\ en 
noil 


OC1 


/IOC 








4.^0 






Leu 


Gin 


Asp Arg 


Met 


irne 


jjys 


rile 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




-* 


460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 




Arg Val Arg 


Glu 


Ala 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe Glu 


Gin 









620 



96 125 511 GCA GCG GCA 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 
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195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


T""\ 




210 










215 


XJ-i e» 

xiXS 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


lie 


Ser 


Glu 
280 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


lie 


His 
370 


His 


lie 


Met 


Gly 


Lys 
375 


Val 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







<210> 481 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 481 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








2"0 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 
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205 



Leu 


Gin Asd Atq 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ala 


Val 




285 








Glu 


Ala Ser He 


Asn 


Tyr Ala 


Asp 




300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys 


He Phe Glu 


Gin 









395 



96 125 511 GCA GCG GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Ala 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 
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Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He Arg 


Ser 


Lys Thr 


Ser Ala Arg Tyr 




210 










215 






220 






Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


225 










230 








235 




240 


Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 








245 








250 






255 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 








260 








265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






275 










280 






285 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 




290 










2 95 






300 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 


305 








310 








315 




320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn Thr 


He 


Trp Leu 


Phe Gly Pro Ala 






325 








330 






335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala 


His 


Thr Val Pro 






340 








345 








350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




355 








360 






365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


370 








375 






380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly 


Ser 


Lys Val Arg 


385 










390 








395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






405 








410 






415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 








420 








425 








430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 










440 






445 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 










455 






460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala 


Lys 


Asp His 


Val 


Val Glu Val 


465 








470 








475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg Pro Ala 










485 








490 






495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro 


Lys Arg Val 


Arg 


Glu Ala Val 






500 








505 








510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu Ala 


Ser He 


Asn Tyr Ala Asp 






515 










520 






525 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 










530 










535 













<210> 482 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 96 125 511 GCA GCG GCA 
<400> 482 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp. Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 








70 






Asn Gly Tyr Asp 


Pro 


Gin 


Tyr Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 




115 










120 


Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


130 










135 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 




195 










200 


Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


210 










215 




Glu Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 








230 






Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 






260 










Pro Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Leu Ala Arg Gly 


His 


Ser 


Leu 


305 








310 






<210> 483 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 483 












Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 






85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 







75 80 



Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 










110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 








Trp 


Glu 


Glu Gly Lys 


Met Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly Ser 


Lys Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 










190 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 










270 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ala 


Val 








285 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








300 









54 163 GCC GCT 



He 


Lys 


Val 


Pro Ser 


Asp 


Leu 


Asp 




10 








15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp Leu 


Asn 


Leu 


He 






45 








Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe 


Leu 






60 








Ala 


Pro 


Glu 


Ala Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly 


Arg 


Phe Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 






140 








He 


Pro 


Asn 


Tyr Leu 


Leu 


Pro 


Lys 



155 160 
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Thr Gin Ala Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 "* 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe* Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 " ~ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 



<210> 484 
<211> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 484 



Thr 


Ala 


Gly 


Phe Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro Gly 


He 


Ser 


Asp 








20 










Lvs 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Ala 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lvs 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Ala 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


• 






260 










He 


Met 


Ser 


Leu Thr Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



420 



54 163 GCC GCT 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 








15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu 


Gly Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr 


Arg Gly 


He 


Glu Pro 


Thr 


Leu 








125 






Thr 


Arg Asn Gly 


Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 








205 






Arg 


Ser Lys 


Thr 


Ser Ala 


Arg 


Tyr 






220 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 


235 








240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 








285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 










365 






Trp 


Glu Glu Gly 


Lys Met 


Thr 


Ala 






380 








He 


Leu Gly Gly 


Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 


425 








430 
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Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr* Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 485 

<211> 621 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 197 420 GCG GCC 



<400> 485 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 






25 








30 




lie 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 








60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 








75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Glu 








85 








90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




13 0 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 






155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 








220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 








230 








235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 










255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala Ala 
265 


Leu 


Asp 


Asn 


Ala 
270 


Gly 


Lys 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 








280 






285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


He 


Leu 


Leu 
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290 






Asn 


Gly 


Tyr Asp 


305 








TVit" 




iiyo 


clXC 


iXXJ. 


Th t* 
1ILX 


Glv 


TjVS 








1 a n 


flXC 






jr & 






o c c 






V dX 


Asp 


Lys 










Lys 


Val 


vai 


blU 


385 








vai 


ASp 


Cain 


iiys 


Tl- 
llC 


vai 


rnr 


Aia 








420 


IxlX 


inr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 




610 











295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn Trp 


Thr 








360 

mm* *mJ ^m* 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








7X c» n 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








A A ft 


Arg 


Leu Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 











300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Txd 

XT 


Glu 

W X VA 


Glu 


Glv 








380 


lie 

mmm mmm- 


Leu 


Glv 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 

-U V/ 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asd 


Ara 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 

mm 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lvs 


Met 


Thr 


Ala 


Ser 


Lvs 


Val 


Ara 








400 


Pro 

4k «■*"» ^4^ 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 



<210> 486 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 197 420 GCG GCC 



<400> 486 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 
65 70 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 










30 






Ala 


Ala 


Leu 


Asp 


Asn 
45 


Ala 


Gly 


Lys 


Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 
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Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




GlU 


beu 


Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


3 85 










390 






<210> 487 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 487 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 



Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Cys 


He 


Phe 


Glu 


Gin 










395 













197 


420 


GCG 


GCC 










He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 








Val 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 
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85 



Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lvs 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 










165 








Ser 

*— 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ala 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met: 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 

V-J J. li 


Trn 


He 


Gin 


Glu Asp 


Gin 


Ala 








245 








Ser 

^ V -i- 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 

A J» w 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Glv 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 










310 






Thr 


Lvs 


Lys 


Phe 


Gly Lys Arg Asn 










325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


TVr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ala 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


530 










535 





90 95 



Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn 


Gly Ala Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr Leu 


Leu 


Pro 


Lys 






155 










160 


Tro 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 






Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val Arg Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 



525 



<210> 488 
<211> 312 
<212> PRT 



WO 03/018820 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 197 420 GCG GCC 

<400> 488 , m _ _ _, _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp- Pro Thr Pro Val 

180 185 190 

He Val Thr Ala Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 489 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 334 428 499 GCG GCT GCC 

<400> 489 _ 
Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 
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Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 

VJJ.il 


Phe 


Glu 

\A 


Lvs 


TVlY* 

X I IX 






Val 






100 

w 














115 

v4b 




riO 


Sen 
noil 








130 






Asn 


Lys 


Val 


Val 


14c 








1 iii 


Pin 


rlU 




C ^ v" 




Vw J< 0 


lie u. 






180 

w V 


ueu 


inr 


nib 


v di 






j. j j 




fit? 


Acn 
nbil 


OCX. 


A en 




210 






Met 


Glu 


Leu 


Val 












lip 


T 1 a 

1J.C 






A an 


Q cv 7- 










260 


Tip 

X JL G 


vie v— 


Cp-r 


Leu 

JLJ W \Jk 






275 






Val 


Glu 






290 






Asn 


Gly 


Tyr 


Asp 


~> V -J 








T'T'i v 

X 1J-X. 


J-l Jr £3 


T,vs 


Phe 

JET 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Ala 


Ala 








500 


Ala 


Gin 


Pro 


Ser 



515 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 



Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Plie 


105 








Tvr 


Ara 


Gly 


He 


Thr 


Atq 


Asn 


Gly 








140 


lie 


Pro 


Asn 


Tyr 






155 




Tro 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lvs 


Ara 


Ser 


Lvs 


Thr 








220 


Asp 


Lvs 


Gly 


He 






235 




Ser 


Tvr 


lie 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


lie 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


Ala 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Ala Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 






535 








540 










Phe 


Pro 


Cys Arg Gin Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 








560 


Phe 


Thr 


His Gly Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu 
570 


Cys Phe 


Pro 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro Val Ser 
580 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His He Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 








605 








Leu 


Val 
610 


Asn Val Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 490 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 334 428 499 GCG GCT GCC 



<400> 490 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin Gin 




50 








55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Ala 


Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val Pro 


Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 








165 










170 










175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 










185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


Ala 


Asp 


Gly Asn Ser 






195 










200 










205 






Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 






230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu Val 






245 










250 










255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro Ala 








260 










265 










270 




Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 






275 








280 










285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 
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305 

Phe Pro Cys Arg 

Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

He His His He 
370 

Leu Val Asn Val 
385 



310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 491 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 






















GCT 


GCC 






<223> Mutant 


: rep protein: rep68 


334 


428 


499 


GCG 






<400> 491 






















Asp 


Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 








25 










30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


50 










55 










60 




Phe 


Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


65 






70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 






Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Tyr 


Leu 








165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 


Gin 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Asn 




195 










200 










205 


Ala 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


305 






310 










315 










32U 
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Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Ala Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val Ala 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Phe Ala Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 492 

<211> 312 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant 



<400> 492 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 



protein: rep40 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 



334 428 499 GCG 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 



GCT GCC 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Ala Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
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180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Ala Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 493 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 493 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ala 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


lie 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 











185 








190 




Cys 


Ala Val 


Ala 


Asp Gly Asn Ser 






205 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys Phe 






220 








Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys Gin 




235 








240 


Ala 


Lys Asp 


His 


Val 


Val 


Glu Val 




250 








255 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro Ala 


265 








270 




Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser Val 








285 






Glu 


Ala Ser 


He 


Asn Tyr Ala Asp 






300 









197 


414 


GCG 


GCT 








He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










45 






Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 




90 










95 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 










125 






Thr Arg Asn 


Gly 


Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 








220 








Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


235 








240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 


265 










270 
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Tl a 

x ±e 


Mat* 

Wet 


Ser 


Leu 


Thr 


Lys Thr 


Ala 






275 








280 


Pro 


va± 


Glu Asp 


He 


Ser Ser 


Asn 












295 




Asn 


G±y 


Tyr Asp 


Pro Gin Tyr Ala 


*1 rt c 

305 










310 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 






325 






Thr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 








340 








Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 






355 








360 


Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


370 








375 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 










405 






He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 










550 




Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 










565 






Ser 


Gin 


Pro 


tfal 


Ser 


Val Val 


Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 








615 





<210> 494 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 494 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
lie Met Ser Leu Thr Lys Thr Ala 



-575- 



C J— \J 




Tyr 


Leu 


Val Gly Gin Gin 








285 






t\J- y 


Tip 
lie 


Tyr 


Lys 


He Leu 


Glu 


Leu 








300 








Ala 




Val 


Phe 


Leu Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 










365 






Trp 


Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 








380 








He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Ala 


Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 


425 








430 






Leu 


Gin 


Asp 


Arg 


Met Phe 


Lys 


Phe 










445 






Asp 


Phe 


Gly Lys 


Val Thr 


Lys 


Gin 








460 








Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 










525 






His 


Val 


Gly 


Met 


Asn Leu 


Met 


Leu 








540 








Met 


Asn 


Gin 


Asn 


Ser Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys 


Phe 


Pro Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tyr 


585 








590 






Pro Asp 


Ala 


Cys 


Thr Ala 


Cys 


Asp 










605 






Cys 


He 


Phe 


Glu 


Gin 










620 








197 


414 


GCG 


GCT 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 




10 








15 




Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 










45 






Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 



WO 03/018820 



PCT/IB02/04087 



-576- 





50 










55 




Pro 


Val Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 

mm* 


Asn 








100 










T'Vi t- 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 






Val 


Asp 


Lys 


Met 


Val 


He 


Trp 












150 






LiVS 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 

-L. KJ -mJ 








V Ct JL 


Asp 


Gin 


Lys 


Cvs 


Lvs 


Ser 


Ser 








180 










Tie 

X -I. c 


Val 


Thr 


Ser 




Thr 


Asn 


Met 






195 










200 


TVit* 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 













60 










Arg 


He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








205 








Leu Gin Asp 


Arg Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<210> 495 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 197 414 GCG GCT 
<400> 495 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 • 55 60 
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Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 " 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 * 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 496 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 



<400> 496 



Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


1 






5 








Gin 


Trp 


lie Gin 


Glu Asp 


Gin 


Ala 




20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 






70 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 








135 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


145 








150 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 






165 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






195 








200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 




210 








215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 








230 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 






260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 




290 








295 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


305 








310 







197 414 


GCG 


GCT 










Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








45 








Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 










Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Trp Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


155 










160 


He Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 


170 








175 




Ala Gin 


He 


Asp 


Pro 


Ala 


Pro 


Val 


185 






190 






Cys Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






205 








Leu Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 











<210> 497 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 30 54 127 GCG GCC GCT 
<40-0> 497 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 



WO 03/018820 



PCT/IB02/04087 



Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 










Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 



Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Ala Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 
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Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 



Trp Ala Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Ala Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
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500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 498 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 498 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Ala 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 



30 54 127 GCG GCC GCT 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Ala 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Ala 


Leu 






125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 



285 
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Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


\j — } 




Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


lie 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 499 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 29 260 GCG GCG 



<400> 499 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 






140 


He 


Pro 


Asn 


Tyr 



Ser Asp Leu Asp 
15 

Ala Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

60 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 
Leu Leu Pro Lys 
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145 



Thr 

X KB m 


Gin 


Pro 

^ mm 


Glu 




Ala 


Cvs 


Leu 






180 


T.C41 1 


Thr 

-L iiJ_ 


His 


Val 






195 




fJLKJ 


noil 


OCX 






210 






Met 


Glu 


Leu 


Val 


<6 .SO 










Trp 


lie 


bin 


Q 

oer 


7V « **»»» 

ash 


Cot 
OCI 










D \J 


i ±e 


llcL 


C AY* 


J-itr LI 










j^St 

F3TO 


Vdl 




nop 




290 






Asn 


Gly 


Tyr 


Asp 


i n 








inr 


jjys 


jjys 


Jrne 


inr 


inr 


vjiy 


iiy O 








340 




iyr 


oiy 








355 
— > — > — * 






vdl 








370 






Lys 


Val 


Val 


Glu 


'IOC 
J OS 








VaX 


A an 


fJl n 


T.vc; 


Tl ~ 
lie 


val 


""TVlT* 

X X i. Ja 


Opr* 








420 

*t* w 


1x137 


inr 


xr lit; 


Ul u 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







150 



Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Glv 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 










Gin 


He 


Lvs 


Thr 

X 111. 




Thr 

mm Aim mm 


Ala 








280 


lie 

x x w 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tvr 

xjrx 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thy 

X 111 


Asn 


He 


Ala 


Val 

V CI X 


Asn 


Tro 

XX£/ 


Thr 








360 


Met 


Val 


He 


Trp 

* XT 






375 




Ser 


Ala 


Lvs 

J: 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 

X Jk X o 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 




535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





155 



Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arq 


Ser 


Lvs 


Thr 








220 


Astj 


Lvs 


Glv 


He 

mm mm ^m* 






235 




Ser 


Tvr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








pro 


Ren 


Tvr 


Leu 




He 

-i» ^t> 


Tvr 


Lvs 








300 


Ala 


Ser 


Val 


Phe 






315 






He 

-1- >— » 


Tm 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






380 


He 


Leu 


Glv 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








T^i i 


Gin 


AST3 


Arc 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 






540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys T Y r 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 500 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 29 260 GCG GCG 



<400> 500 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 








20 


Ser 


Asn 


Ser 


Ala 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asd 


65 








Asn Gly 


Tyr 


ASTD 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lvs 






115 




Phe 


Tyr 


Gly 


Cvs 




130 






Cys 


Val 


Asp 


Lvs 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 


Met 


Gly 


Lys 


Val 






375 




Asp 


Leu 


Asp 


Asp 



390 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly 


Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 






380 


Cys 


He 


Phe 


Glu 



395 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 501 
<211> 536 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 29 260 GCG GCG 
<400> 501 



■L XXX 


Ala 


Glv 


Phe 


Tvr 

x jrx 


Glu 


He 

^k * 


Val 


He 

^k ^k v» 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


\J X LX 


His 




Pro 


Glv 


He 


Ser 


Aso 


Ser 


Phe 


Val 


Asn 


Ala 


Val 


Ala Glu 








20 








25 










30 




T.VC 

xjy o 


Glu 

w X IX 




Glu 

VJX u 




X -1- ^ 


Pro 


AsD 

» XXJ — ' 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu He 




35 










40 










45 






Glu 

VJ X IX 


Gin 


Ala 


* X 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe Leu 




50 










55 










60 








X XIX 




Tyr> 




A TO 


Val 


Ser 


Lvs 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


65 




70 










75 








80 


Gin 


rue 


Glu 

VJJ. lx 


T.-tr c* 
xi y o 


Glv 

varxjr 


Glu 


Ser 

V^— J— 


Tvr 

x jr j. 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 








85 










90 










95 


J.XXX 


J. XXX 


oxy 


Val 
V exx 


XJJf o 


kV W J- 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 






100 

«JW V V 








105 










110 






Glu 

wX LA 


XI V 9 


U w UL 


He 


Gin 


Arci 


He 

jk ^k » 


Tvr 


Arg Gly 


He 


Glu 


Pro 


Thr Leu 




115 

*rf 










120 










125 






xrx u 


noiX 


T 1 m 
* 


Phe* 


Ala 

x*-L C* 


Val 


Thr 


Lvs 

*j y **** 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly Gly 




130 








135 










140 








Asn 


Lvs 


Val 


Val 


As o 


Glu 


Cvs 


Tvr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 






150 










155 








160 


Thr 


Gin 


Pro 

J* J* V-/ 


Glu 


Leu 


Gin 


Trp 


Ala 


Trn 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 










165 








170 










175 


Ser 


Ala 


Cvs 


Leu 


Asn 


Leu 


Thr 


Glu 


Arq 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 






180 

^k 










185 










190 




IJC u 


X XXX 


His 

XXX o 

195 


Val 

V CIJL 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 








230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 








245 








250 










255 


Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








260 










265 










270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 




* 






280 










285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 




290 








295 










300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


305 








310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 






325 










330 










335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






340 










345 










350 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 










365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 


370 










375 










380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly Ser 


Lys 


Val Arg 


385 










390 










395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






405 










410 










415 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








420 










425 










430 
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Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


lie 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 










535 





<210> 502 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 502 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 



Leu Gin 


Asp Arg 


Met Phe 


Lys 


Phe 






445 






Asp Phe 


Gly Lys 


Val Thr 


Lys 


Gin 




460 








Ala Lys 


Asp His 


Val Val 


Glu 


Val 


475 






480 


Gly Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 


490 






495 




Pro Lys 


Arg Val 


Arg Glu 


Ser 


Val 


505 




510 






Glu Ala 


Ser He 


Asn Tyr Ala Asp 



525 



29 260 GCG GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 
60 


Val 


Gly Gin Gin 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 503 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 503 



Thr 


Ala 


Gly 


Ala 


Tyr 


Glu 


lie 


val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


(jIU 


Leu 


fro 


pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


pro 


Leu 


inr 


vai 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


val 


ber 


Lys 


65 










70 






Gin 


Phe 


GlU 


jjys 


<jiy 






xyr 










85 








Thr 


Thr 


L»JLy 


vai 


LiyS 


ber 


wee 


val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 





-586- 

300 



4 484 GCT GCC 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


#■-1 1 

Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 



380 



WO 03/018820 



PCT/EB02/04087 



-587- 



Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


385 










390 






395 






400 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys Ser Ser 


Ala 


Gin 
410 


He Asp Pro 


Thr 


Pro 
415 


Val 


lie 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys 


Ala 


Val He Asp Gly Asn 


Ser 








420 






425 






430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






435 






440 






445 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




450 








455 






460 








Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val 


Val 


Glu 


Val 


465 










470 






475 






480 


Glu 


His 


Glu 


Ala 


Tyr 


Val Lys Lys 


Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 










485 






490 






495 




Pro 


Ser 


Asp Ala Asp 


lie Ser Glu 


Pro 


Lys 


Arg Val Arg Glu Ser Val 








500 






505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser He Asn 


Tyr 


Ala 


Asp 






515 






520 






525 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


Val 


Gly Met Asn Leu Met 


Leu 




530 








535 






540 








Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met Asn 


Gin Asn Ser 


Asn 


He 


Cys 


545 










550 






555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu 


Glu 


Cys Phe Pro 


Val 


Ser 


Glu 










565 






570 




575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val Val Lys 


Lys 
585 


Ala 


Tyr Gin Lys 


Leu 
590 


Cys 


Tyr 


lie 


His 


His 


lie 


Met 


Gly Lys Val 


Pro Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 






595 






600 






605 








Leu 


Vai 
610 


Asn 


Val 


Asp 


Leu Asp Asp 
615 


Cys 


He 


Phe Glu Gin 
620 









<210> 504 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep52 4 484 GCT GCC 



<400> 504 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 








20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 










55 






60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys He Leu Glu Leu 


65 










70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 








100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr Val Pro 






115 










120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe Asn Asp 




130 










135 










140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly Lys Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys. Val Arg 
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165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Glu 


His 


Glu 


Ala 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


val 


Lys 
360 


He 


His 
370 


His 


He 


Met 


Gly 


Lys 
375 


Val 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 









170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He Asp Gly Asn Ser 










205 








Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 






235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








300 










His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 










350 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 
395 


Glu 


Gin 









<210> 505 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 505 



Thr Ala Gly 


Ala 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










65 








Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 



165 



4 484 GCT GCC 



He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 








15 




Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 








Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 




75 








80 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 


90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 








125 






Thr Arg 


Asn 


Gly Ala Gly Gly Gly 






14 0 








He Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 




155 








160 


Trp Thr 


Asn 


Met 


Glu Gin Tyr Leu 


170 








175 
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Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ' 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ^ 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 * 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 - 470 475 480 

Glu His Glu Ala Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 * 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 506 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 4 484 GCT GCC 
<400> 506 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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35 










40 




45 






ilc 


Mat- 
Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 




o u 










55 




60 








Pro 


val 


Glu Asp 


lie 


Ser 


Ser Asn Arg He Tyr Lys 


He 


Leu Glu 


Leu 


DO 










70 






75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala Ser Val Phe 


Leu Gly Trp Ala 










85 








90 




95 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn Thr He Trp Leu 


Phe 


Gly Pro 


Ala 








100 










105 




110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr Val 


Pro 






115 










120 




125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe Asn Asp 




130 










135 




140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr 


Ala 


145 










150 






155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He Leu Gly Gly Ser Lys Val 


Arg 










165 








170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin lie Asp 


Pro 


Thr Pro 


Val 








180 










185 




190 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp Gly Asn Ser 






195 










200 


205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro Leu Gin Asp Arg Met 


Phe Lys 


Phe 




210 










215 




220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His Asp Phe Gly Lys 


Val 


Thr Lys 


Gin 


225 










230 






235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val Glu 


Val 










245 








250 




255 




Glu 


His 


Glu 


Ala 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 








260 










265 




270 




Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu Ser 


Val 






275 










280 




285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 




290 










295 




300 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 










305 










310 














<210> 507 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 


258 124 132 GCC 


GCC 


GCC 




<400> 507 




















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser 


Asp Leu 


Asp 


1 








5 








10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala 


Glu 








20 










25 




30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn Leu 


He 






35 










40 




45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe 


Leu 




50 










55 




60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe Phe 


Val 


65 










70 






75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu Val 


Glu 










85 








90 




95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser Gin 


He 








100 










105 




110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly Ala 


Glu 


Pro Thr 


Leu 






115 










120 


125 
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i 



Pro Asn Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Aso 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 

^mm W% 


Asp 


Gin 


Ala 










245 








Ser 


Ala 


Ser 


Arcr 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



Thr Arg 


Asn 


Gly 


Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 










160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 




170 










175 




Arcr 


Lvs 


Arcr 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








7X y~r~i 

^\ J- \u 


Cpl" 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










no 




Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 




X Y L - 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 

■T\ -LCI 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys . 


265 










270 










Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 










J. 1C 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 










525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 









WO 03/018820 



PCT/IB02/04087 



610 615 

<210> 508 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 508 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








20 










Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 
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620 



258 


124 


132 


GCC 


GCC 


GCC 






Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






ice 
155 










i An 

lOU 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 
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<210> 509 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 258 



<400> 509 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


/Via Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr 




115 










1 Oft 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys Thr 




130 








■1 ^ c 

135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 








245 








Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 








260 








265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 








405 
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124 


132 


GCC 


GCC 


GCC 






Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 






Arg 


Gly Ala 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly 


Ala Gly Gly Gly 






140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn Ala Gly Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly Trp Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 
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He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










440 








445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 




450 








455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 






470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Atct Val 


Arg 


Glu 


Ser 


Val 






500 








505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


CpT Tip 


Asn Tyr Ala Asp 






515 










520 








525 








Arg Leu Ala Arg Gly His 


Ser 


Leu 


















530 










535 


















<210> 510 


























<211> 312 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 






















GCC 






<223> Mutant rep protein: rep40 


258 


124 


132 GCC 


GCC 






<400> 510 






















Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Lys 


1 








5 










10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 








30 






Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






35 








40 








45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 






Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 






85 










90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 




100 










105 








110 


Val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Pro 






115 








120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 






135 








140 






Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


145 






150 










155 






Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Arg 








165 








170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 






195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 




210 










215 








220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


225 






230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 








260 








265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 
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275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 • 



<210> 511 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 511 



inr 


AJ.a 






ryr 
5 


VjX u 


Tip 


Val 


X 

bill 


XI jL S 


lieu 




mm* 


Tie 












20 










Lys 




Trp 




iicu 


rJTO 


IT X W 
















40 

\mf 


olU 


Vj-LIT 


Ala 


iri U 


JJCU 


JL 1-L-L. 




Ala 




50 










55 




Tnr 




Trp 


Arg 


Arg 


V a. JL 


OCX 




65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Tip 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 



z j i 


*X -7 / 


ace 


GCC 










11C 


Lys 


Val 

V A JL 


Pro 


Ser 


Asp 


Leu 


Asp 














15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 












30 






C a "v^ 
kJCl 


ASp 


1*1 C L. 


Asp 


Leu 


Asn 


Leu 


lie 

mmm. -mm* V— 








45 








nin 






Gin Arg 


Asp 


Phe 


Leu 






60 










TV 1 -a 




Ul u 


Ala 


Leu 


Phe 


Phe 


Val 
















80 




Hie; 


Met- 
ric i— 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 



365 
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Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 




375 




380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 




395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 






410 






415 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 








420 








425 




430 






Thr 


Thr 


Phe 
435 


Glu 


His 


Gin Gin 


Pro 
440 


Leu Gin Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 




460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


465 






470 




475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 




490 






495 




Ala 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 






505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala Ser He 


Asn 


Tyr Ala Asp 






515 






520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 




540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 




555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








565 




570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 






585 




590 






lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 










610 






615 




620 











<210> 512 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 231 497 GCC GCC 



<400> 512 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp Lys Gly He 


Thr 


Ser Glu Lys 


1 








5 






10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn Ala Ala 






20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn 


Ala Gly Lys 






35 








40 




45 


Gly Gin Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 




50 










55 




60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg lie Tyr Lys 


He 


65 








70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly Trp Ala 




85 








90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr Val Pro 






115 








120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe Asn Asp 




130 






135 




140 




Met Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 



WO 03/018820 



PCT/TB02/04087 



-597- 



145 










150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 








185 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 




195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 




210 










215 








220 








Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


225 








230 










235 






Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


Val 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 








260 






265 








270 




Val 


Ala 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 






275 








280 








285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 






310 










315 






He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 






325 










330 








335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 


Ala 






lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Cys 


Asp 




370 










375 








380 


Gin 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 








385 










390 










395 











<210> 513 

<211> 536 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 231 497 GCC GCC 

<400> 513 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro Ser Asp 


Leu 


1 






5 








10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn Trp Val 


Ala 








20 








25 


30 




Lys 


Glu 


Trp 


Glu 


lieu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp Leu Asn 


Leu 




35 










40 




45 


Phe 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin Arg Asp 




50 










55 






60 


Phe 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala Leu Phe 


65 








70 






75 




Val 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His Val Leu 








85 








90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu Ser 


Gin 






100 








105 


110 


Thr 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He Glu Pro 




115 










120 




125 


Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn 


Tyr Leu Leu 


Pro 


145 








150 






155 







80 



160 
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Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 








310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 










410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 


0 








440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Ala 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp* Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 










520 










525 








Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


















530 










535 





















<210> 514 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 497 GCC GCC 
<400> 514 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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20 25 



Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 


Ala 






35 








40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 






100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 


Glu 






115 






120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 






180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 






195 








200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp His Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly 








260 








265 


Ala 


Ser 


Asp 


Ala 


Asp 


lie 


Ser Glu 


Pro 






275 








280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala Glu 




290 










295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser Leu 




305 










310 






<210> 515 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


221 


<400> 515 












Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 




35 








40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu 






100 








105 
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30 



Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






14 0 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 










i fin 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp Gly 


Asn 


Ser 








205 








Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










258 


GCA 


GCC 










Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 
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Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Ala Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 



He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 
Met Gly Lys Val 



Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg lie Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 



Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn lie Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 
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595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 516 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220>^ 

<223> Mutant rep protein: rep52 221 258 GCA GCC 



<400> 516 






















(aXU 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly lie 


Thr 


Ser 


1 








5 








10 








lb 


ax a 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala 






20 








25 








30 






Ser 


Ala 


ber 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


TV MM 

Asn 


A±3. 


Lys 






35 








40 








A C 


Gly 




CjXn 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gin 




50 








55 








6 0 






G-LU 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


AJ.a 




85 








90 










AT a 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Till 

Pne 


f 1 t r 

tfiy 


y-«v 

Fro 




100 








105 








± Lv 


val 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


ixe AJ.a 


til S 


rpV-i -v- 


riU 






115 








120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




130 








135 








140 








Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly 


Lys 


Met 


Thr 


145 






150 










155 






Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Arg 








165 








170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 






195 










200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 




210 










215 








220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


225 






230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 








260 






265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 






275 








280 








285 








Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 






310 










315 






He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


Cys 






325 










330 








335 


Glu 


Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu 


Cys Phe 


Pro 


Val 
350 


Ser 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




355 










360 






365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 








380 
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Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 517 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 258 GCA GCC 



<400> 517 




Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




DU 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 


Asp 


Pro 


Asn 


Ser 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Ala 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




*7 A 
/ U 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ala Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 
Ser Lys Val Arg 
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395 400 
Ser Ala Gin lie Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val lie Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 

460 

Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 
Ala Arg Gly His Ser Leu 
530 535 

<210> 518 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 221 258 GCA GCC 



385 










390 




Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 




450 










455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 










485 






Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 



<400> 518 
















Ser Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


Gly He 


Thr 


1 








5 




10 






15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He Ser 


Phe 


Asn Ala 






20 








25 






30 




Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 






35 








40 




45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 




60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys 


He 


Leu 


65 








70 






75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val Phe Leu Gly Trp Ala 




85 






90 








Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp Leu 


Phe 


Gly Pro 




100 






105 






110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He Ala 


His 


Thr Val 


Pro 






115 








120 




125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 






135 




140 




Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


145 






150 






155 




Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 


Ser 


Arg 








165 




170 






175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin 


He Asp 


Pro 


Thr Pro 






180 






185 






190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala 


Val He Asp Gly Asn 


Ser 






195 










200 




205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin 


Asp Arg 


Met 


Phe Lys 




210 










215 




220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys 


Val 


Thr Lys 


225 






230 






235 




Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp His 


Val 


Val 






245 






250 






255 
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Glu 


His 


Glu 


Phe Tyr 
260 


Val 


Lys 


Lys 


Pro 


Ser Asp 


Ala Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 




290 








295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 








310 







Gly Gly Ala Lys Lys Arg Pro Ala 
265 ^ 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 



<210> 519 

<211> 621 

<212> PRT 

<213> Artificial Sequence 



<220> 


















GCG 


GCC 




<223> Mutant rep protein: rep78 


234 264 


326 GCG 




<400> 519 




















Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


QjXU 


lie 


Val 


He Lys 


Val Pro 


Ser 


Asp 


1 






mm 

5 








10 








15 


Glu 


His 


Leu 


Pro 


(j-Ly 


lie 




Asp 


Ser Phe Val Asn Trp 


Val 


Ala Glu 








20 








25 






30 


Leu He 


Lys 


Glu 


Trp 


Vj-L Li- 


LlcU 




Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn 




35 










40 






45 




Phe Leu 


Glu 


Gin 


Ala 


PrO 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg Asp 


50 










55 






60 






Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala 


Leu 


Phe 


65 






70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His 


Val 


Leu 


Val Glu 








85 








90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin He 






100 








105 






110 


Thr Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He 


Glu 


Pro 




115 










120 






125 




Gly Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly 




130 








135 






140 






Pro Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


145 






150 








155 


Glu 


Gin 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met 


Tyr Leu 






165 






170 








175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu 


Val 


Ala 


Gin His 




180 










185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys 


Glu 


Asn 


Gin Asn 




195 










200 






205 


Ala 


Arg Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr 


Ser 




210 








215 






220 






Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Ala Gly He 


Thr 


Ser 


225 








230 








235 






240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala Ala 








245 








250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 


Ala Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






260 










265 






270 


Gin Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly 






275 










280 






285 




Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu 




290 








295 






300 






Trp Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly 


305 






310 








315 




Gly 


320 


Thr Lys 


Lys 


Phe 


Gly 


Ala 


Arg 


Asn 


Thr He 


Trp Leu 


Phe 


Pro Ala 








325 








330 








335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr 


Val Pro 



WO 03/018820 



PCT/IB02/04087 



-605- 









O A fi 










345 










350 


V-, mm* 

Pne 


Tyr 


Gly 


cys 


V 3LX 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 












360 










365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly 


Lys 


Met 


370 






375 










380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


385 










390 










395 






Thr 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 








405 










410 








Gly 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 






420 










425 










430 




Thr 


Phe 


Glu 


Ho.8 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 




435 










440 










445 


Thr 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 




450 






455 










460 


Val 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


465 






470 










475 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 










485 










490 








Glu 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 






500 








505 










510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr 




515 










520 










525 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


530 










535 










540 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


545 






550 










555 






Val 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 








565 










570 










Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 






595 










600 










605 




Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 





400 
Pro Val 
415 



480 
Pro Ala 
495 



560 
Ser Glu 
575 



<210> 520 
<211> 397 . 
<212>.PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 234 264 326 GCG GCG GCC 



<400> 520 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 





Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Ala 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Ala 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 



Asp Ala Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 
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Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 




135 








140 










Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 






150 






155 








Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Arg 








165 






170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 








185 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala 


Val 


He 


Asp Gly Asn Ser 






195 








200 








205 






Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 




210 








215 








220 








Gin 


Glu 


* — , LA 


Thr 


Arg Arg Leu Asp 


His 


Asp Phe 


Gly Lys 


Val 


Thr 


Lys 


225 










230 






235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 






250 










255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 








260 




265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 


Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 






280 








285 




Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser 


He 


Asn 


Tyr 


Asp 




290 








295 


. V 






300 








Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His Val 


Gly Met 


Asn 


Leu 


Met 


305 






310 






315 








He 


320 


Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg 


Met Asn 


Gin 


Asn 


Ser 


Asn 


Cys 








325 






330 










335 


Glu 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 








365 








lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 




370 








375 








380 


Gin 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He 


Phe 


Glu 








385 










390 






395 












<210> 521 
























<211> 536 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 


























<223> Mutant rep protein: rep 6 8 


234 264 


326 


GCG 


GCG 


GCC 






<400> 521 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu lie 


Val 


lie Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 






10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


lie Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 






25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 








40 








45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg 


Asp 




50 








55 








60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


65 




70 






75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Glu 








85 






90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 






105 








110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 








120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val Thr 


Lys Thr Arg Asn Gly 


Ala 


Gly 


Gly Gly 
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130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 










245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Ala Arg 


Asn 


Thr 








325 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 




530 










535 







<210> 522 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 234 



PCT/IB02/04087 
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140 



Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Ala 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro. 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He Asp Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 








525 








264 


326 


GCG 


GCG 


GCC 







<400> 522 
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Met 


Glu 


Leu 


Val Gly Trp 


1 








5 




Gin Trp 


lie 


Gin Glu Asp 








20 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 






35 








lie 


Met 


Ser 


Leu 


Thr 


Lys 




50 










Pro 


Val 


Glu 


Asp 


He 


Ser 


65 










70 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 










85 




Thr Lys 


Lys 


Phe Gly Ala 








100 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 






115 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 




130 










Cys 


Val 


Asp 


Lys 


Met 


Val 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala 








165 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 








180 






lie 


Val 


Thr 


Ser 


Asn 


Thr 






195 








Thr 


Thr 


Phe 


Glu 


His 


Gin 




210 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 








245 




Glu 


His 


Glu 


Phe 


Tyr 


Val 








260 






Pro 


Ser 


Asp 


Ala 


Asp 


He 






275 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 




290 










Arg 


Leu 


Ala 


Arg Gly His 


305 










310 



10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg lie Tyr Lys He Leu Glu Leu 

75 80 
Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 I 40 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 



<210> 523 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 153 398 AGC GCG 
<400> 523 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



WO 03/018820 



PCT/IB02/04087 



-609- 



85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr Ser Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 * 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Ala Val Arg 
385 " 390 " 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 " 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ~ 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 " 570 575 
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Ser Gin Pro Val Ser Val Val Lys 

580 

lie His His lie Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 524 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys lie Phe Glu Gin 

620 



<220> 

<223> Mutant rep protein: rep52 153 398 AGC GCG 



<400> 524 












Gly He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


1 








5 






10 




Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


lie Ser 








20 








25 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu Asp 






35 








40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr Leu 




50 










55 


Asn Arg He 


60 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Tyr Lys 


65 








70 






75 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val Phe 








85 






90 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn- Thr He 


Trp Leu 




100 








105 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu Ala 


He Ala 






115 








120 


Asn Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn Glu 




130 






135 




140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


145 






150 






155 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 








165 






170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin 


He Asp 






180 








185 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala 


Val He 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 




210 










215 




220 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp Phe Gly Lys 


225 








230 






235 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 






245 






250 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 








260 






265 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val 






275 








280 


Ser He 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala 




290 










295 




300 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His Val 


Gly Met 


305 








310 






315 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met Asn 


Gin Asn 






325 






330 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu Glu 


Cys Phe 








340 








345 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys Ala 


Tyr Gin 



15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Ala Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 
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355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 525 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 153 398 AGC GCG 

<400> 525 
Thr Ala Gly Ph< 
1 

Glu His Leu Pr< 

20 

Lys Glu Trp Gl 
35 

Glu Gin Ala Pr 
50 

Thr Glu Trp Ar 
65 



100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

i80 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 



Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


5 










10 










15 




Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 






25 










30 




He 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 








40 










45 








Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






55 










60 








Val 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


j 


70 








75 










80 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


85 










90 










95 


He 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 








105 










110 






He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






120 










125 








Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 






135 








140 










Asp 


Glu 


Cys 


Tyr 


Ser 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


150 






155 










160 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


165 






170 










175 


His 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 










185 










190 






Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






215 








220 






Glu 




Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


230 










235 










240 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


245 








250 










255 




Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








265 










270 






Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val Gly Gin Gin 






280 










285 




Glu 




He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


lieu 






295 










300 










Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 




310 








315 










320 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


325 








330 










335 




Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






360 










365 
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uys 


Val 




Lys Met Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr Ala 


370 


375 








380 






Lys 


Val 


Val 


Glu Ser Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser Ala Val Arg 


385 






390 










395 




400 


Val 


Asp 


Gin 


Lys Cys Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






405 








410 






415 


He 


Val 


Thr 


Ser Asn Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 








420 






425 








430 


Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 






435 






440 








445 


Thr Lys Gin 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


Asp 


Phe 


Gly Lys 


Val 




450 






455 








460 




Val Glu Val 


Glu 


Val 


Lys 


Asp Phe Phe 


Arg Trp 


Ala 


Lys 


Asp His 


Val 


465 




470 










475 




480 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg Pro Ala 








485 








490 






495 


Pro 


Ser 


Asp 


Ala Asp He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 






500 






505 








510 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 






515 






520 








525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












530 






535 















<210> 526 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 153 398 AGC GCG 



<400> 526 




















Ser Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


1 








5 








10 






15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala 






20 










25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 








40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 




85 










90 






95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 




100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 




130 






135 








140 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met Thr 


145 






150 










155 




Ala Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Arg 








165 










170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 






180 










185 








190 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 






195 










200 






205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys 




210 










215 








220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 
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225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 527 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 53 216 GCG GCC 
<400> 527 

Thr Ala Gly Phe Tyr 

1 5 
Glu His Leu Pro Gly 

20 

Lys Glu Trp Glu Leu 
35 

Glu Gin Ala Pro Ala 
50 

Thr Glu Trp Arg Arg 
65 

Gin Phe Glu Lys Gly 

85 

Thr Thr Gly Val Lys 

100 

Arg Glu Lys Leu He 
115 

Pro Asn Trp Phe Ala 
130 

Asn Lys Val Val Asp 
145 

Thr Gin Pro Glu Leu 

165 

Ser Ala Cys Leu Asn 

180 

Leu Thr His Val Ser 
195 

Pro Asn Ser Asp Ala 
210 

Met Glu Leu Val Gly 
225 

Gin Trp He Gin Glu 

245 

Ser Asn Ser Arg Ser 

260 

He Met Ser Leu Thr 
275 

Pro Val Glu Asp He 
290 

Asn Gly Tyr Asp Pro 
305 



Glu 


He Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 








10 










15 




He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 




25 










30 




He 


Pro 


Pro Asp 
40 


Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




55 






60 








Val 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


70 






75 










80 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






90 










95 


He 


Ser 


Met Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 






105 








110 






Gin Arg He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




120 










125 








Val 


Thr Lys 


Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 




135 








140 










Glu 


Cys Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


150 






155 










160 


Gin Trp Ala Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








170 










175 




Leu 


Thr Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






185 










190 






Gin 


Thr Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Val Ala Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




215 








220 










Trp 


Leu Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


230 








235 










240 


Asp 


Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






250 










255 




Gin 


He Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 




265 










270 






Lys 


Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 


280 










285 








Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




295 








300 








Ala 


Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


310 








315 










320 
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Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






325 








330 








335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 






340 








345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe Asn Asp 




~t r* f 

355 






360 








365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


370 




375 








380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Arg 


385 










390 








395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 








415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






420 








425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 








445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 




450 




455 








460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


465 






470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 






500 






505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 






515 






520 








525 






Leu 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


530 








535 








540 






He 


Cys 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


545 






550 








555 




Val 




560 


Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Ser 


Glu 








565 






570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 






585 








590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 










610 






615 








620 











<210> 528 
<211> 536 
<212> PRT - 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 53 216 GCG GCC 



<400> 528 




Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Ala 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
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100 105 HO 

Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lvs Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val Ala Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lvs Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 " 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 529 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 22 382 GCT GCG 



<400> 529 












Val 






Asp 


Leu 


Asp 


Thr 


Ala 


Gly Phe Tyr 


Glu 


He 


Val 


He Lys 


Pro 


Ser 


1 






5 








10 










15 




Glu 


His 


Leu Pro Gly Ala Ser Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 










25 








30 




He 


Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 








40 








45 








Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 








55 








60 








Val 


Thr 


Glu 


Trp Arg Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 








70 








75 








Val 


80 


Gin 


Phe 


Glu Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Glu 






85 








90 










95 


He 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys Leu 


He 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 








120 








125 






Gly 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala 


Gly Gly 




130 






135 








140 








Lys 


Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


Leu 


Pro 


145 




150 








155 






Gin 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 


Trp Thr 


Asn 


Met 


Glu 


Tyr 


Leu 








165 








170 










175 


His 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 








190 


Gin 




Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu 


Asn 


Asn 






195 








200 








205 


Ala 






Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser 


Arg 


Tyr 




210 






215 








220 






Glu 


Lys 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


lie 


Thr 


Ser 


225 






230 








235 








Ala 


240 


Gin Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 






250 










255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 






260 










265 








270 






lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 






280 








285 




Glu 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr 


Lys 


He 


Leu 


Leu 




290 






295 








300 










Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala 


Ala Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 






310 








315 










320 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




325 








330 










335 




Thr 


Thr 


Gly Lys 
340 


Thr 


Asn 


He 


Ala 


Glu Ala 
345 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 








365 




Thr 


Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Ala 


370 






375 








380 






Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Arg 


385 








390 








395 










400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




405 








410 










415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He 


Asp Gly Asn Ser 




420 










425 








430 




Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 




435 








440 








445 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly 


Lys 


Val 


Thr 


Lys 
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450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 



<210> 530 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 530 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val' 


Val 


Glu 


Ser 
165 


Ala 


Lys 


Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 



225 230 



460 



Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala 


Cys 


Thr 
605 


Ala 


Cys 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









620 



22 382 GCT GCG 



Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 








45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys 


Ala Thr Ala 




155 






160 


He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 




170 






175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 



235 240 
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Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 










245 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 




290 










295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly 


Lys Val 




370 










375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 










390 





Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








300 










His 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













<210> 531 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 531 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


Ala 


Ser 


Asp 


Lys 


Glu 


Trp 


20 
Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 



22 382 GCT GCG 



He Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


10 










15 




Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 




He 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 






45 








Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr Arg 


Asn 


Gly Ala Gly Gly Gly 




140 










He Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 








190 






Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




220 










Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 
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245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 " 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 " 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 532 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 22 382 GCT GCG 



15 

Phe Asn Al; 
30 

Asn Ala Gl' 
45 

t Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu 

50 

i r.i„ acn tIp c;*vr s&y Asn Arc? He Tyr Lys lie Leu Glu 

g e: r% t -i 8 0 

""^ rrwr Tirr 2x«« Pm p,l n TVr Ala Ala Ser Val Phe Leu Gly 

95 

Gly Pr< 
110 



Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 




5 








10 






He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 




20 








25 






Asp 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


35 








40 








Leu 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 








55 










60 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 






70 










75 


Phe 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


85 










90 






Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


100 








105 
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Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Ala Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ~ 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 533 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 411 GCC GCA 

<400> 533 , _ _ _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
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195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 









200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Ala 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 

?X W —J 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp Asp 






615 





Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin Ala Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

4 00 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 534 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 231 411 GCC GCA 
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<400> 534 












Met 


Glu 


Leu 


Val 


Gly Trp 


Ala 


Val 


1 








5 








Gin Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 






180 










He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 


His 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 








295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 
340 


Gin 


Lys 


Asp 


Cys 


Ser 


Gin 


Pro 
355 


Val 


Ser 


Val 


Val 


Lys 
360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 







Asp 


Liys 


Gly 


He 


Thr 


Ser 


Glu 


T ,t/o 

J-J jf o 


10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


TV "1 -a 


25 








30 






Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


\j±LL 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


A±Si 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


7\ "1 — . 

Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 
140 


Pro 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


Ala 


Asp 


Pro 


Thr 


Pro 


val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn 










205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr Ala 


Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 









395 



<210> 535 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 231 411 GCC GCA 



<400> 535 
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Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

12 0 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Ala Val 
23 0 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin Ala Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 536 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 411 GCC GCA 

<400> 536 
Met Glu Leu Va! 
1 

Gin Trp He Gl] 

20 

Ser Asn Ser Ar< 
35 

He Met Ser Lei 
50 

Pro Val Glu As] 
65 



100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

lie Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 

225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 

<210> 537 
<211> 621 
<212> PRT 



Gly Trp 


Ala 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser Glu 


Lys 


5 










10 






15 


Ala 


Glu Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn Ala 










25 








30 




Ser 


Gin 


He 


Lys 


Ala 


Ala Leu 


Asp 


Asn Ala Gly 


Lys 






40 








45 






Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 




55 








60 




Leu Glu 




Tie 


Ser 


Ser 


Asn Arg 


He Tyr 


Lys 


He 


Leu 




70 








75 








80 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu 


Gly Trp 


Ala 


85 








90 






95 


Ala 


Gly Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly Pro 










105 








110 




Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr Val 


"Pro 






120 








125 






Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 






135 








140 




Met Thr 


Ala 


Met 


Val- 


He 


Trp 


Trp 


Glu Glu Gly Lys 




150 




155 








160 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys Val 


Arg 


165 








170 






175 


Val 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin Ala 


Asp 


Pro 


Thr Pro 






185 








190 




Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn 


Ser 








200 






205 




Phe 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys 






215 








220 






Gin 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys 


230 








235 








240 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu 


Val 


245 






250 






255 


Ala 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg Pro 








265 








270 


Val 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser 






280 








285 






Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala Ser 


He 
300 


Asn 


Tyr Ala 


Asp 


Gly His 


Ser 


Leu 
















310 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 59 305 GCG GCC 
<400> 537 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Ala Gin Arg Asp Phe Leu 

50 55 • 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 - 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 " 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Ala Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
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435 




440 










445 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 




450 






455 








460 








Val 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


465 






470 






475 










480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 






490 










495 




Pro 


Ser 


Asp Ala 


Asp 


He Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 




505 










510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 




520 










525 








Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 






535 








540 






He 




Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 


545 






550 






555 










560 


Phe 


Thr 


His Gly 


Gin 


Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 




570 










575 




Ser 


Gin 


Pro Val 


Ser 


Val Val Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 






585 










590 






He 


His 


His He 


Met 


Gly Lys Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 




600 










605 








Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 






615 








620 











<210> 538 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 59 305 GCG GCC 



<400> 538 


















He Thr 




Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


Ser 


1 








5 










10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe 


Asn 


Ala 


Ala 






20 










25 








30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn 


Ala 


Gly 


Lys 






35 










40 








45 






Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val 


Gly 


Gin 




50 








55 










60 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


lie 


Tyr 


Lys He 


Leu 


Leu 


65 








70 










75 








80 


Ala 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 




85 










90 








95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe 


Gly 


Pro 


Ala 




100 










105 








110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His 


Thr 


Val 


Pro 






115 








120 








125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro 


Phe 


Asn Asp 




130 






135 










140 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


145 






150 










155 






Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys 


Arg 








165 










170 








175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro 


Thr 


Pro 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 






195 










200 








205 


Phe 




Phe 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg Met 
220 


Lys 
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Glu 


Leu 


Thr Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 539 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 



<400> 539 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 



59 305 GCG GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Ala 


Gin Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 










O "5 f\ 


Gin Trp 


He 


Gin 


Glu 


Asp 










245 




Ser 


Asn 


Ser Arg 


Ser 


Gin 








260 






lie 


Met 


Ser 


Leu 


Thr 


Lys 






275 








Pro 


Val 


Glu 


Asp 


lie 


Ser 




290 










Ala 


Gly 


Tyr 


Asp 


Pro 


Gin 


305 








310 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 








325 




Thr 


Thr 


Gly Lys 


Thr 


Asn 








340 






Phe 


Tyr 


Gly Cys 


Val 


Asn 






355 








Cys 


Val 


Asp 


Lys 


Met 


Val 




370 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


385 










390 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 








405 




He 


Val 


Thr 


Ser 


Asn 


Thr 








420 






Thr 


Thr 


Phe 


Glu 


His 


Gin 






435 








Glu 


Leu 


Thr Arg 


Arg 


Leu 




450 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


465 










470 


Glu 


His 


Glu 


Phe 


Tyr 


Val 










485 




Pro 


Ser 


Asp 


Ala 


Asp 


He 








500 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 






515 








Arg 


Leu 


Ala Arg Gly His 


530 




4» 







-628- 

235 240 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

250 255 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

265 270 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 285 
Ser Asn Arg He Tyr Lys He Leu Glu Leu 
295 300 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

315 . 320 

Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
He Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

360 365 
He Trp Trp Glu Glu Gly Lys Met Thr Ala 
375 " " 380 

Lys Ala He Leu Gly Gly Ser Lys Val Arg 

395 400 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

440 445 
Asp His Asp Phe Gly Lys Val Thr Lys Gin 
455 460 

Arg Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

505 510 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 
Ser Leu 
535 



<210> 540 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 59 305 GCG GCC 

<400> 540 
Met Glu Lei 
1 



35 

He Met Se: 
50 

Pro Val Gl 
65 



Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 




5 








10 




15 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 


20 








25 






30 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








40 








45 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






55 










60 


Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys He Leu Glu Leu 




70 










75 


80 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


65 








90 




95 
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Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp 




100 










105 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie 






115 








120 




Glu 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Tnr 


Asn 


Asn 




130 










1 Jb 






Glu 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


145 






150 










155 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 








165 










170 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 






180 










185 


Ala 


Val 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Gin 


* 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Asp 




210 










215 






Phe 


Gly 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 








230 






Ala 




235 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Lys 


Asp 






245 










250 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 








260 








265 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 






275 








280 




Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ser 




290 










295 










Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 








305 










310 













110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 

160 

Gly Ser Lys Val Arg 

175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
205 

Arg Met Phe Lys Phe 
220 

Lys Val Thr Lys Gin 

240 

His Val Val Glu Val 

255 

Lys Lys Arg Pro Ala 
270 

Val Arg Glu Ser Val 
285 

He Asn Tyr Ala Asp 
300 



<210> 541 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 541 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Ala 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 




Ala 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



53 231 GCG GCC 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 










30 




He 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 








45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 


He 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 
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180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val ' Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Ala Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








O 1 ft 

220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






380 


He 


Leu Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu Gin Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 


585 








Pro 


Asp 


Ala 


Cys 


Cys 


He 


Phe 


Glu 






620 



190 






Glu Asn 


Gin 




205 






Ser Ala Arg 


Tyr 


Thr Ser 


Glu 


Lys 






O A ft 

240 


Phe Asn 


Ala 


Ala 




255 




Asn Ala 


Gly 


Lys 


270 






Val Gly Gin 


Gin 


285 






He Leu 


Glu 


Leu 


Leu Gly Trp 


Ala 






"5 1 A 


Phe Gly 


Pro 


Ala 




335 




His Thr 


Val 


Pro 


350 






Pro Phe 


Asn 


Asp 


365 






Lys Met 


Thr 


Ala 


Ser Lys 


Val 


Arg 






400 


Pro Thr 


Pro 


Val 




415 




Asp Gly Asn 


Ser 


430 






Met Phe 


Lys 


pne 


445 






Val Thr 


Lys 


Gin 


Val Val 


Glu 


Val 






480 


Lys Arg 


Pro 


Ala 




495 




Arg Glu 


Ser 


Val 


510 






Asn Tyr Ala 


Asp 


525 






Asn Leu 


Met 


Leu 


Ser Asn 


He 


Cys 






560 


Pro Val 


Ser 


Glu 




575 




Lys Leu 


Cys 


Tyr 


590 






Thr Ala 


Cys 


Asp 


605 






Gin 







<210> 542 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 
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<220> 

<223> Mutant rep protein: rep52 53 231 GCG GCC 
<400> 542 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 " 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 " 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 543 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep protein: rep68 53 231 GCG GCC 

<400> 543 „ ^ 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 " 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 " 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 * 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ' 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
450 ~ 455 460 
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Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 - 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 544 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 53 231 GCG GCC 

<400> 544 
Met Glu Lei 
1 



35 

He Met Se: 
50 

Pro Val Gli 
65 



115 

Phe Tyr Gly 

13 0 
Cys Val Asp 
145 



195 

Thr Thr Phe 

210 
Glu Leu Thr 
225 



275 

Ala Gin Pro 

290 
Arg Leu Ala 
305 



Val 


Gly 


Trp 


Ala 


Val 


Asp 


Lys Gly He 


Thr 


Ser Glu 


Lys 




5 








10 




15 




Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala 


Ala 


20 








25 






30 




Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn Ala Gly Lys 








40 






45 




Gin 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin 






55 






60 




Leu Glu 




Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He 


Leu 




70 








75 






80 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp 


Ala 


85 








90 




95 


Ala 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro 


100 






105 






110 




Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr Val 


Pro 








120 






125 






Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 






135 






140 






Ala 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys 


Met Thr 




150 








155 




Lys Val 


160 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Arg 




165 








170 




175 


Val 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro 


180 






185 






190 




Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly Asn 


Ser 










200 




205 




Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys 








215 






220 






Gin 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys 


230 






235 






240 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His 


Val 


Val Glu 


Val 


245 








250 




255 


Ala 


Phe 


Tyr 


Val 


Lys 


Lys Gly 


Gly Ala Lys Lys Arg Pro 


260 






265 






270 


Val 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser 








280 






285 






Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala Asp 








295 






300 








Arg 


Gly 


His 


Ser 


Leu 






• 








310 
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<210> 545 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 258 498 GCC GCT 

<400> 545 _ _ _ _ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 I 35 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 * 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ^ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 * 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ala 


Asp 


Ala 


Asp 


lie Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


530 








535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


545 








550 




Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 








580 








lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 








615 





Cys 


Ala Val 


lie Asp Gly Asn 


Ser 


425 








430 

w V# 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys Asp 
475 


His 


Val 


Val 


Glu 


Val 
480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser 


lie 


Asn 
525 


Tyr 


Ala 


Asp 


His 


Val Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Met 


Asn Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu Cys 
570 


Phe 


Pro 


Val 


Ser 
575 


Glu 


Lys 


Ala Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


lie Phe 


Glu 


Gin 









620 



<210> 546 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep proteinrep 52 258 498 GCC GCT 



<400> 546 
















Gly 


He 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


1 








5 










10 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 






20 










25 






Asp 


Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 






35 








40 








Leu 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 




50 








55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


65 








70 










75 


Phe 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala 


Ser 


Val 






85 










90 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp 


Leu 




100 










105 






Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 






115 








120 








Phe 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 




130 






135 








Glu 


140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Gly 


145 








150 










155 


Gly 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 








165 










170 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 






180 










185 






He 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 



15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 
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195 












Thr Thr 


Phe 


Glu 


His 


bin 


bin 


rlU 


210 












His 


Glu Leu 


Thr Arg Arg 


Leu 


Asp 


225 








230 






Glu Val 


Lys Asp 


Phe 


pne 


Arg 


rrp 








245 








Glu His 


Glu 


Phe 


Tyr 


Val 




Lys 






260 










Pro Ala 


Asp Ala Asp 


He 


Ser 


Glu 




275 










280 


Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


290 










295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 






325 








Phe Thr 


His Gly Gin 


Lys 


Asp 


Cys 






340 










Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 




355 










360 


lie His 


His 


lie 


Met 


Gly 


Lys 


Val 


370 










375 




Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 








390 






<210> 547 












<211> 536 












<212> PRT 










• 


<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 547 












Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






20 










Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


35 










40 


Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


50 










55 




Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 






70 






Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 








He 


Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


115 










120 


Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 








165 








Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 




180 










Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 




195 










200 



205 

Leu Gin Asp Arg Met Phe Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His >Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 ^ 350 

Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 

90 95 
Leu Gly Arg Phe Leu Ser Gin He 
105 ~ HO 

Tyr Arg Gly He Glu Pro Thr Leu 

125 

Thr Arg Asn Gly Ala Gly Gly Gly 

140 

He Pro Asn Tyr Leu Leu Pro Lys 
155 160 
Trp Thr Asn Met Glu Gin Tyr Leu 

170 175 
Arg Lys Arg Leu Val Ala Gin His 
185 190 
Glu Gin Asn Lys Glu Asn Gin Asn 

205 
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Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ' 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ~ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 548 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 498 GCC GCT 

<400> 548 , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 ~ 25 30 

Ser Ala Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 " 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ala Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 549 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant "rep protein: rep78 



<400> 549 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 



145 ISO 



88 231 GCC GCC 



He 


Lys 
10 


Val 


Pro 


Ser Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 








Ala 


Pro 


Glu 
75 


Ala 


Leu Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 






125 






Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 






140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 






160 
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Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Ala Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Glu Gin Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser Ala Arg 


Tyr 


Thr 


Ser 


Glu 


IjVS 

JaJJf 0 








240 


Phe 


Asn 


Ala 








255 




Asn 


Ala 


Gly 


T.V.Q 




270 






Val Gly Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly Trp 


nxci 








320 

-m* W 


Phe 


Gly 


Pro 


7V 1 -a 
nla 




335 




His 


Thr 


Val 






350 






Pro 


Phe 


Asn 




365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 










400 

w w 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<210> 550 
<211> 397 
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<2X2> PRT 

<213> Artificial Sequence 
<220> _ 

<223> Mutant rep protein: rep52 88 231 GCC GCC 

<400> 550 „ . „ t 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 " 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

ioo 105 no 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

1X5 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 • 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 • 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 . 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 551 
<211> 536 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 551 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 



8 8 231 GCC GCC 



He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




60 










Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val . 






75 








80 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn Gly Ala 


Gly 


Gly Gly 






140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ala 


Ser 


Val " Phe 


Leu 


Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 








440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 






500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 


530 








535 





445 

Asp Phe Gly Lys Val Thr Lys Gin 

460 

Ala Lys Asp His Val Val Glu Val 
475 480 
Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 ' 

Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser lie Asn Tyr Ala Asp 

525 



<210> 552 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 88 231 GCC GCC 



<400> 552 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 







Gly 


Trp 


Ala 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 



295 



Asp 


Lys 


Gly 


He 




10 






Ser 


Tyr 


He 


Ser 


25 








Ala 


Ala 


Leu 


Asp 


Pro 


Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






.Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Gly 






155 




He 


Leu 


Gly 


Gly 




170 






Ala 


Gin 


He 


Asp 


185 








Cys 


Ala 


Val 


He 


Leu 


Gin 


Asp 


Arg 








220 


Asp 


Phe 


Gly 


Lys 






235 




Ala 


Lys 


Asp 


His 




250 






Gly 


Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 553 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 101 363 GCA GCC 

<400> 553 _ n 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Y 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Ara Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 ~ 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 " 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
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385 










390 






Val Asp 


Gin Lys 


V— y t> 


Lys 


Ser 


Ser Ala 










*x U Z> 








lie 


val 


Thr 


Ser 


rtSu 


Thr 


Asn 


Met Cys 








420 








425 


Thr 


Thx 


Phe 


Glu 


U-i e 
n.1 S 


Gin 


Gin 


Pro Leu 






435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp His Asp 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


530 










535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys 








580 








585 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val Pro 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp Cys 




610 










615 





<210> 554 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 101 



<400> 554 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 








85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 
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395 








400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Ala 


Val He Asp Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala 


Ser He Asn Tyr Ala 


Asp 






525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin Asn 


Ser 


Asn 


He 






555 








560 


KJ± u. 


Cys Phe 


Pro 


Val 


Ser 


Glu 


cnn 
j / \J 






575 




Ala 


Tyr Gin Lys 


Leu 


Cys 










590 






/aSp 


Ala Cys 


Thr 


Ala 


Cys 






605 








± 1c 


Phe Glu 


Gin 










620 










363 


GCA GCC 












Gly He 


Thr 


Ser 


Glu 


Lvs 


10 






15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp Asn Ala Gly 


Lys 






45 








Asp 


Tyr Leu Val Gly Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu Gly Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe Gly 


Pro 


Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Ala Phe 


Pro 


Phe 


Asn 


Asp 




140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 








160 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 
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vai 


Asp 


Gin 


Lys 


Cys 


T ,ve 


Ser 


Ser 






180 










He 


val 


Thr 


Ser 


Asn 


inr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




2X0 










215 


His 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


385 










390 






<210> 555 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep 6 8 


<400> 555 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Ala 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


lie 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 



Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 










190 




y o 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






ucu 


Gin Asp Arg 


Met 


Phe Lys 


Phe 








220 








& on 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 








255 




Gly 


Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 










270 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 










285 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 








His 


Val Gly Met 


Asn 


Leu Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn He 


Cys 




330 








335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 


Glu 


345 








350 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 










365 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala Cys 


Asp 






380 








Cys 


He 


Phe 


Glu 


Gin 








395 











101 


363 


GCA 


GCC 








He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met Asp 


Leu Asn 


Leu 


He 










45 






Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 






60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu 


Gly Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 








140 








He 


Pro Asn Tyr 


Leu Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 








175 


His 


Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 
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180 



Leu 


TVit" 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








200 
\j \j 


trJOO 




Ser Asp 


Ala 


Pro 


Val 


He 

JL «J- V— 




z xu 






215 




1*16 C 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


«^ c 

225 








230 






Gin 


Trp 


He Gin Glu Asp 


Gin 


nla 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


jjys 






260 










He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


HXa 






275 










Pro 


Val 


Glu Asp 


He 


Ser 


Ser 






290 






295 




Asn 


Gly 


Tyr Asp 


Pro Gin Tyr 


ax a 


305 








310 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


7\ i-"* 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


X Hi 




355 








"5 f\ 

360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 








535 





185 








190 






Glu Gin Asn Lys 


Glu Asn 


Gin 


Asn 










205 






Arg 


Ser 


Lys 


Thr 


c<=»-r- Ala 


Ara 


Tvr 






220 








ASp 


Lys 


Gly 


lie 


Tlrr* Spr 


Glu 


TiVS 




235 








240 

u \y 


C A V* 


Tyr 
250 


He 


Ser 


DVi#» fieri 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 




Glv 


JL 


265 








270 






Pro 


Asp 


Tyr 


Leu 


vai v»±y 

285 

O -J 


bin 


uxn 


Arg 


He 


Tyr 


Lys 
300 


xxe lieu 


r«l «. 


JLtC U. 


Ala 


Ser 


Val 
315 


Phe 


jjeu ij±y 


xrp 


Hi a 

.M. J- et 

320 

-v? A* w 


Thr 


He 
330 


Trp 


Leu 


jriie bxy 


335 


riXct 


Glu 


Ala 


He 


Ala 


m s xnr 


V ci -L 


t-L U 


345 








350 






Asn 


Glu 


Ala 


Phe 


Pro Pne 
365 


^\ f"» 

Asn. 


ASp 


Trp 


Glu 


Glu 


Gly 


Lys Met 


Thr 


Ala 






380 








He 


Leu Gly Gly 


Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp 


Arg 


Met Phe 
445 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val Thr 


Lys 


Gin 






460 








Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser 


He 


Asn Tyr 
525 


Ala 


Asp 



<210> 556 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 101 363 GCA GCC 
<400> 556 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 ~ 70 75 8° 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

130 3.35 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

!95 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 557 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 354 132 GCC GCC 
<400> 557 

w Tvr Glu He Val He 

10 15 
Asp Ser Phe Val Asn Trp Val Ala Gli 

25 30 
Asp Ser Asp Met Asp Leu Asn Leu Il< 
40 * 45 

Ala Glu Lys Leu Gin Arg Asp Phe Lei 

60 

Lys Ala Pro Glu Ala Leu Phe Phe Va. 

75 80 
Tyr Phe His Met His Val Leu Val Gli 

90 95 
Val Leu Gly Arg Phe Leu Ser Gin Il< 

105 * ~ HO 
lie Tyr Arg Gly He Glu Pro Thr Le 
120 125 



Thr 


Ala 


Gly 


Phe 


Tyr 

5 . 


Glu 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 




35 










Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 




50 










55 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 




115 








Thr 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 
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130 135 140 



Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


ryr 


lie 


Pro 


Asn 


Tyr 


Lieu 




Dtp 

JriO 




145 






150 










155 










160 


Thr 


- * 

Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


T 

Leu 


Val 


Ala 


Gin 


HIS 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 








265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


305 




310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


lie 


Trp 


Leu 


Phe 


jM*v ^ 

Gly 


Pro 


Ala 






325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


_ .... 

Phe 


Asn 


Asp 




• 


355 






360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


-_r- a 

He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








405 




♦ 






410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


ASp 


7\ ******* 

Arg 




rue 


Lys 








435 










440 










445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 








455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495. 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 








520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 








550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 








570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 








590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 









610 615 620 
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<210> 558 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 558 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




• 




20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










23T0 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 








310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 








325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 



385 390 
<210> 559 



-649- 



354 


132 


GCC 


GCC 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 




10 








15 




Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 










45 






Pro Asp 


Tyr 


Leu Val Gly Gin Gin 








60 








Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 






75 








80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 








140 








Trp 


Glu 


Glu 


Gly Lys Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly 


Gly 


Ser Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 


185 






190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 






Leu 


Gin 


Asp 


Arg 


Met Phe 


Lys 


Phe 






220 








Asp 


Phe 


Gly 


Lys 


Val Thr 


Lys 


Gin 




235 








240 


Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




250 






255 




Gly Gly 


Ala 


Lys 


Lys Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 








285 






Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 








His 


Val 


Gly 


Met 


Asn Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin 


Asn 


Ser Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys 


Phe 


Pro Val 


Ser 


Glu 


345 






350 






Lys 


Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tyr 








365 






Pro Asp 


Ala 


Cys 


Thr Ala 


Cys 


Asp 








380 








Cys 


He 


Phe 


Glu 


Gin 








395 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 559 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


lieu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 



354 


132 


GCC 


GCC 










He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 



WO 03/018820 









420 






425 


Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys 


Asp Phe 


Phe Arg 


Trp 


Ala 


465 






470 






Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys 


Gly 








485 








Pro 


Ser 


Asp 


Ala Asp 


lie Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ser Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala 


Arg Gly His Ser 


Leu 




530 






535 







<210> 560 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 354 



<400> 560 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 

• 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 








40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 




100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






275 










280 
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430 



Gin 


Asp 


Arg 


Met Phe Lys Phe 








445 


Phe 


Gly 


Lys 


Val Thr Lys Gin 






460 




Lys 


Asp 


His 


Val Val Glu Val 


475 




480 


Gly 


Ala 


Lys 


Lys Arg Pro Ala 


490 






495 


Lys 


Arg 


Val 


Arg Glu Ser Val 








510 


Ala 


Ser 


He 


Asn Tyr Ala Asp 



525 



132 


GCC 


GCC 








Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


10 








15 




Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








30 




Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 








45 






Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 








He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


90 








95 




He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 








110 




Ala 


He 


Ala 


His 


Thr Val 


Pro 








125 






Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 








Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 




155 






160 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 


170 








175 




Gin 


He 


Asp 


Pro 


Thr Pro 


Val 








190 


* 


Ala 


Val 


He 


Asp Gly Asn 


Ser 








205 






Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 






220 








Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




235 








240 


Lys 


Asp 


His 


Val 


Val Glu 


Val 


25a 






255 




Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 










270 




Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 



285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 "~ 310 



<210> 561 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 
<400> 561 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 




* 






70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 
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He 


Ala 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 

75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 


His 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr Leu Val Gly Gin Gin 








285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


Hxs 




450 










455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly 


Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 562 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep 6 8 



<400> 562 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


.145 








150 







He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








Cys 


He 


Phe 


Glu 


Gin 












620 










10 132 GCG GCC 










He 


Ala 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 



155 160 
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Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu Gin 


Tyr 


ilcU 










165 








170 




175 


nlS 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu 


Val Ala 


Gin 






180 










185 


190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu Asn 


Gin 


Asn 






195 










200 




205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser Lys Thr 


Ser Ala Arg 


Tyr 




210 








215 




220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr Ser 


Glu 


Lys 


225 








230 






235 






Z*i\J 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe Asn 


Ala 


Ala 








245 








250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala 


Gly 


Lys 








260 










265 


270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val Gly 


Gin 


Gin 






275 








280 




285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


lie Leu 


Glu 


Leu 




290 








295 




300 






Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu Gly Trp 


305 




310 






315 


Phe Gly 




I ""l rt 

320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu 


Pro 


Ala 






325 








330 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His Thr 


Val 


Pro 






340 










345 


350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro Phe 


Asn 


ASp 




355 








360 




365 




Ala 


Cvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys Met 


Thr 


370 








375 




380 




Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 


Ser Lys 


TV r< 1 


385 










390 




395 






.4 fin 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro Thr 


Pro 


vax 






405 








410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 








420 










425 


430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe 


Lys 






435 










440 




445 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val Thr 


Lys 




450 






455 




460 






Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val Val 


Glu 


465 






470 






475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg 


Pro 


Ala 










485 






490 




495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg Glu 


Ser 






500 










505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala 


Asp 






515 








520 




525 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 










530 










535 












<210> 563 




















<211> 1932 




















<212> DNA 





















<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 GOT 
<400> 563 

acggcggggg cttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aa'caccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 564 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 10 GCG 
<400> 564 

acggcggggt tttacgagat tgtgattgcg gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 565 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 GCC 
<400> 565 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 566 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 22 GCT 
<400> 566 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcgcttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 567 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 GCG 
<400> 567 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 568 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 3 8 GCG 
<400> 568 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt ggcgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag- 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 569 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 39 GCA 
<400> 569 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccggcagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 570 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 GCT 
<400> 570 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcta ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 571 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 59 GCG 

<400> 571 4 , cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaaggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 572 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 64 GCT 
<400> 572 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttg ctacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt. ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 573 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 GCG 



<400> 573 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagccti agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact ^ 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
tggatcc agga ggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg M40 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 574 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 GCG 
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<400> 574 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acqaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
acSaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 19.32 

<210> 575 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 GCC 
<400> 575 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 576 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 101 GCA 
<400> 576 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

gcatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 577 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 124 GCC 
<400> 577 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggg ccgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 578 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 125 GCG 

<400> 578 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 579 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 GCT 

<400> 579 jr _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6Q 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg* tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 ° 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 580 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 132 GCC 
<400> 580 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6U 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 581 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 GCC 

<400> 581 * _ rt 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc go 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 582 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 161 GCC 
<400> 582 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

gcccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 583 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 03/018820 



PCT/IB02/04087 



-669- 



<223> Mutant rep DNA sequence: 163 GCT 
<400> 583 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 584 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 175 GCT 
<400> 584 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac aggctttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 585 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 193 GCG 
<400> 585 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatgcga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 
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<210> 586 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 196 GCC 
<400> 586 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgcctc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 587 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 GCC 

<400> 587 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc ccagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 588 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 GCA 
<400> 588 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa' atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 589 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 228 GCG 

<400> 589 ' 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc ■ 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggcggggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 590 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 GCC 
<400> 590 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag - tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 591 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant 'rep DNA sequence: 234 GCG 
<400> 591 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggacg cggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 592 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 237 GCC 
<400> 592 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 593 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 250 GCC 
<400> 593 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcagcc atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 594 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 GCC 
<400> 594 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 595 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 260 GCG 

<400> 595 - w . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 596 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 263 GCC 
<400> 596 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaagcca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 597 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 264 GCG 
<400> 597 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatcg cggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 598 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 334 GCG 
<400> 598 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 599 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 GCT 
<400> 599 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa ta.tgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 600 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 337 GCT 



<400> 600 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcagc taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 601 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 341 GCC 
<400> 601 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

gccaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 602 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 342 GCC 
<400> 602 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accgccatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 603 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 347 GCA 
<400> 603 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccgc agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tt'taaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 604 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 AAT 
<400> 604 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacaat gtgcccttct acgggtgcgt. aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 605 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 GCT 
<400> 605 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 606 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 GCC 
<400> 606 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttcg ccgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 607 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 363 GCC 
<400> 607 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgaggcct ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 608 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 364 GCT 
<400> 608 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaacg ctcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc . 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat a teat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 609 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 367 GCC 
<400> 609 

aeggeggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gecgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggece cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caceggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgeg aaaaactgat tcagagaatt 360 

taccgeggga tcgagccgac tttgecaaac tggttcgcgg tcacaaagac cagaaatggc 420 

geeggaggeg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa .480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcaegg agegtaaacg gttggtggcg cagcatctga cgcacgtgtc geagaegcag 600 

gagcagaaca aagagaatca gaatcccaat tetgatgege cggtgatcag atcaaaaact 660 

teagecaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac cteggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgeett ggacaatgcg ggaaagatta tgagectgae taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgeggett ccgtctttct gggatgggcc 960 

acgaaaaagt teggcaagag gaacaccatc tggctgtttg ggcctgcaac tacegggaag 1020 

accaacatcg eggaggecat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcgc cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ecaaggtegt ggagteggee aaagecatte teggaggaag caaggtgege 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgaeggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgeaagace ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 610 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 370 GCC 
<400> 610 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 611 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 376 GCG 
<400> 611 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatcgcgtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 612 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence : 381 GCG 
<400> 612 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

gcgatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 
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<210> 613 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 3 82 GCG 
<400> 613 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg tttt'gggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aaggcgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa • 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 614 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 389 GCG 
<400> 614 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggaggcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 615 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 407 GCC 

<400> 615 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaaggc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 616 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 411 GCA 
<400> 616 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc * 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 617 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 GCT 
<400> 617 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 618 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep DNA sequence: 420 GCT 
<400> 618 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 30 0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgct 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 619 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 421 GCC 
<400> 619 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

gccaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 620 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 422 GCC 
<400> 620 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 621 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 424 GCG 
<400> 621 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaacg cgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 622 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 428 GCT 

<400> 622 , w en 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 bu 
aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca isoo 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa i860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 



480 
540 
600 



1320 
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cactctctct ga 1932 

<210> 623 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 42 9 GCC 
<400> 623 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgccggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 150 0 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 624 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 438 GCG 
<400> 624 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacct cc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca cgcgcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 625 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 440 GCG 
<400> 625 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcaggcg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 626 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 451 GCC 

* 

<400> 626 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc gcccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 627 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 460 GCG 



<400> 627 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttggggcg 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 628 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 GCC 
<400> 628 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 6U 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga cc ttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcgccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga ^20 
cactctctct ga 

<210> 629 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 462 ATA 



1620 
1680 
1740 



1920 
1932 



60 
120 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 



<400> 629 . . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc i^uu 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcataaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 o 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg ibuu 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa lBbu 
caataaatga tttaaatcag gtatggctgc cgatggttat-,cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 630 » 
<211> 1932 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 484 GCC 
<400> 630 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tfctaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 631 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 488 GCG 



<400> 631 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 



60 
120 
180 
240 
300 
360 
420 
480 
54 0 
600 
660 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cga'tccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa agcgggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 186 ° 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 632 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence : 495 GCC 

<400> 632 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 633 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 GCC 
<400> 633 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 634 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CGA 
<400> 634 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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<210> 635 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 497 CTC 
<400> 635 



300 
360 
420 
480 



660 
720 
780 
840 
900 
960 



aaat^??™ f??? a9a9a9 ftacttccac atgcacgtgc tcgtggaaac caccggggtg 
"ccqlo^I? tcaaoll^f "£ cct 9 a 9 fc «gattcgcg aaaaactgat tcaglglatt 
Z^, 9 . 999 tc gagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 

^aacaaggt 93t99atgag tgctacatcc ccaattactt gcSccccaaa 48 0 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgttta 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtl gcagacqcao loo 

tcfgcclaa* a a I a ^ atCa 9 aatcccaat tctgatgcfc cggtgatcig alci!aa!ac? S °° 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcgqagaaa 
cagtggatcc aggaggacca ggcctcatac atctccttca atglggcctc caaltclcqg 
^^ aaatCa a 99=t9cctt ggacaatgcg ggaaagatta tgagcltgac taaaaclglc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaaEcg gatttatfaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

a ^ aaaaaSt tc 99 caa 9 a 9 gaacaccatc tggctgtttg ggcctgcaac tramgra JIo 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaacEigacc 1080 
aa of a f aaCt ttccc " caa cgactgtgtc gacaagatgg tgltltfgEg ggagggggg 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag laalitlcgl 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctlccgtgat cgtwcISfS Ilea 

aacaccaaca tgtgcgccgt gattgacggg aactcaacia ccttcgalca ccagcagccg llto 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatlatga cltfggglag 1330 

SSSSfff? a 9? aa 9tcaa agactttttc cggtggglaa aflatcacgt ggttglggtg "2S 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccg aagtgaSici 1500 

f^ff? 9 a 9cccaaacg ggtgcgcgag tcagttgcgc igccatcgac gtlalacfS lllo 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg islo 

aa ^f t3at9C tgtttccctg cagacaatgc gagagaatga Itcagaattc afatltctgl Itlo 

tetot^^f 9 aca 9 aaa ? a ctgtttagag tgctttcccg tgtclgaatc tcaacccgtf 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtcj isoo 

caa?aaatqa ^ttaalt^ 9 C ?^ Ct 9? tc aa tgtggatt tggatgactg facctt^a! H% 

lactctctl? ^ taaatCa 9 9tatggctgc cgatggttat cttccagatt ggctcgagga 1920 



1932 



60 
120 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga qcatctcrccc 

f^~? t9 aca ? ct "gt gaactgggtg gccgagaagl aatggfagtt fccgcclgat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtgiccga gaagctqcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cglallccct fttcttfgtl llo 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccqcoato 300 

aaa !o^ff t tttS99AC9 tttcct 9 a 9t cagattcgfg aalaaftgat tcagaffatt 360 

tc 9 a 9C=9 a c tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 4I0 

f^?f a9 ^ 9 99 aa caaggt ggtggatgag tgctacatcc ccaattactt gcfccccaia 480 

^f 9 ^ 9 . a 9 c t«agtg ggcgtggact aatatggaac agtatttaag Igcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagalgcal 600 

S f a ^ CCCaat cfgtgatcag ftcaaafac? 66°o 

o= a ?SS a ?^ acat 99a9ct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

tcccafltca SfSSf 99cctcatac atctccttca atgcggcctc caacfcfcgg 780 

^" a ^ ? 99 ? t3CCtt 9gacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

attftcaaac tll!?"^ 9cagcccgtg gaggacattt ccagcaatcg gatttatiaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgqqcc 960 

a el aaaaa9 i ^caagag gaacaccatc tggctgtttg gglctgcaac flccgfglag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgafltggtg ggaggflggg "fo 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccatcc tcggagilaf lalgl^cfc 1200 

faUccaala totfcocfot "=P CCca9 atagacccga ctclcgfga? cgtHcItfc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



tggatcatga 
aggatcacgt 
gacccgccct 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 636 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence 



4 97 TAC 



<400> 636 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttga'ga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcaccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 
acagctttgt 
atctgaatct 
tgacggaatg 
agggagagag 
ttttgggacg 
tcgagccgac 
ggaacaaggt 
agctccagtg 
agcgtaaacg 
aagagaatca 
acatggagct 
aggaggacca 
aggctgcctt 
tggtgggcca 
taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



tgtgattaag 
gaactgggtg 
gattgagcag 
gcgccgtgtg 
ctacttccac 
tttcctgagt 
tttgccaaac 
ggtggatgag 
ggcgtggact 
gttggtggcg 
gaatcccaat 
ggtcgggtgg 
ggcctcatac 
ggacaatgcg 
gcagcccgtg 
cgatccccaa 
gaacaccatc 
agcccacact 
cgactgtgtc 
ggagtcggcc 
ctcggcccag 
gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



gtccccagcg 
gccgagaagg 
gcacccctga 
agtaaggccc 
atgcacgtgc 
cagattcgcg 
tggttcgcgg 
tgctacatcc 
aatatggaac 
cagcatctga 
tctgatgcgc 
ctcgtggaca 
atctccttca 
ggaaagatta 
gaggacattt 
tatgcggctt 

tggctgtttg 

gtgcccttct 
gacaagatgg 
aaagccattc 
atagacccga 
aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



accttgacga 
aatgggagtt 
ccgtggccga 
cggaggccct 
tcgtggaaac 
aaaaactgat 
tcacaaagac 
ccaattactt 
agtatttaag 
cgcacgtgtc 
cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgccta 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 
gccgccagat 
gaagctgcag 
tttctttgtg 
caccggggtg 
tcagagaatt 
cagaaatggc 
gctccccaaa 
cgcctgtttg 
gcagacgcag 
atcaaaaact 
ctcggagaag 
caactcgcgg 
taaaaccgcc 
gatttataaa 
gggatgggcc 
taccgggaag 
aaactggacc 
ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 637 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 498 GCT 

acSgcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttltg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
fctgacatgl atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cgcgacttlc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caa?ctgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg tttlgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcgggl tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
glcggagglg gglalaaggt ggtggatgag tgctacatcc ccaattactt SJCtccccaaa 480 
accclqcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatcccacgg agcgtaaac| gctggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaall aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
Icfgccaggt acitggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caatacatcc aqgaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccaactacc tqqtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
att?tggaac taaalgggta cgafccccal tatgcggctt ccgtctttct gg^tgggcc 960 
acgaalaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcq cgglggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaacc tccccttcaa cgactgtgtc gacaagatgg tgatctggtg 99aggagggg 1140 
aagltlaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag ^f^ 0 
qtqqaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaL tgtgcgclgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc gqatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtlaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
glgcatgalt tcEacgtcaa aaagggtgga gccaagaaaa gacccgcccc cgctgacgca 
gatatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcgl tlaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
latctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca Laaggcgla tcagaaactg tgctacattc atcatatcat gg^aaggtg 
ccagacgctt gcaccgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caalaaltga Ettaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 638 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DMA sequence :499 GCC 



1200 
1260 
1320 
1380 
1440 
1500 
1560 
i620 
1680 
1740 
1800 
1860 
1920 
1932 



acqqcqgggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggflcftctg acagcctfgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgacttlc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga aiggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ccccggglc! tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggg! tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggagglg ggiacaaggt ggtggatgag tgctacatcc ccaattactt 9ctccccaaa 480 

Iccclgcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctlacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc 9cagacgcag 600 

gagcagaall aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

Ecfgccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

caglggallc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac 
acgaaaaagt 
accaacatcg 
aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



taaacgggta 
tcggcaagag 
cggaggccat 
ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 



cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
agcccacact gtgcccttct acgggtgcgt aaactggacc 
cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
gattgacggg aactcaacga ccttcgaaca ccagcagccg 
atttgaactc acccgccgtc tggatcatga ctttgggaag 
agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 
ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
cagacaatgc gagagaatga atcagaattc aaatatctgc 
ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tcagaaactg tgctacattc atcatatcat gggaaaggtg 
cgatctggtc aatgtggatt tggatgactg catctttgaa 
gtatggctgc cgatggttat cttccagatt ggctcgagga 



960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
174 0 
1800 
1860 
1920 
1932 



<210> 639 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 503 GCG 
<400> 639 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatatagcgg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga " 1932 
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<210> 640 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 510 GCA 
<400> 640 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgca tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aa-aaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 641 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 511 GCA 



<400> 641 



acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga . 1920 

cactctctct ga 1932 

<210> 642 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 512 GCT 
<400> 642 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagctgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 643 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 516 GCG 
<400> 643 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc ■ 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 644 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 517 GCT 
<400> 644 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
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tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccafcgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcggc ttcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga "~ 1932 

<210> 645 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep DNA sequence: 517 AAC 
<400> 645 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
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gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgaa ctcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 646 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 518 GCA 
<400> 646 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt . 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ggcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 647 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 519 GCG 
<400> 647 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagcggcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga ~ 1932 

<210> 648 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 598 GCA 
<400> 648 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat ggcaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 649 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 600 GCG 
<400> 649 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggcg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 650 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence : 601 GCA 
<400> 650 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

gcagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 651 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 420, 495 GCT GCC GCC 
<400> 651 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 652 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 39 140 GCA GCC 
<400> 652 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccggcagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 6 00 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac S^agacgcg 
gaagcttcgl tcaactacgc agacaggtac caaaacaaat gttctcgtca ^gtgggcatg 
Ltctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcaca qacaqaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtc! laaalgcgta tclgaaactg tgctacattc atcatatcat 999aaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg ^t^ttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 653 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 279 428 451 GCC GCT GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcltl?c?g acagcttEgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
?Itgacatgi atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
cqcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
cla?ttgaga aggga|aga! ctactlccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatfg t?ctgggaci tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccacaqll tcgalclgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
gccgiaillg ggaacaaggt ggtggatgag tgctacatcc ccaattactt fctccccaaa 480 
acccaqccti agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctiacgl agcgtaaSc! gttggtggcg cagcatctga cgcacgtgtc fcagacgcag 600 
qagcagaacl aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact .660 
fclgccaggt acltigagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caatactatcc aqqagiacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccalatca aggclgcctt ggacaatgcg ggaaagatta tgagcctgac taaagccgcc 840 
cccqactacc tqgtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
atttSaac tlaacglgta cgafccccaa tatgcggctt ccgtctttct 999atgggcc 960 
acgaallagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
aclaacatcg cgglggccai! agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg 99^9999 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccagl aatgcaagcc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
Lclccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc gcccgccgtc tggatcatga ctttgggaag 
qtlacclagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgal? tllacgtcaa alagggtgga gccaagaaaa gacccgcccc «gtgacgca 
gacatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ftcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tccgtcgtcl laaaggcgEa tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccalacgcct gcacficltg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caa?aa!tga tttaaltcal gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 654 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 125 237 600 GCG GCC GCG 



1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 



<400> 654 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattgc ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggcg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 655 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 163 259 GCT GCG 
<400> 655 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact 
aagatgaccg 
gtggaccaga 
aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



ttcccttcaa 
ccaaggtcgt 
aatgcaagtc 
tgtgcgccgt 
ggatgttcaa 
aggaagtcaa 
tctacgtcaa 
agcccaaacg 
tcaactacgc 
tgtttccctg 
gacagaaaga 
aaaaggcgta 
gcactgcctg 
tttaaatcag 
ga 



cgactgtgtc gacaagatgg tgatctggtg 
ggagtcggcc aaagccattc tcggaggaag 
ctcggcccag atagacccga ctcccgtgat 
gattgacggg aactcaacga ccttcgaaca 
atttgaactc acccgccgtc tggatcatga 
agactttttc cggtgggcaa aggatcacgt 
aaagggtgga gccaagaaaa gacccgcccc 
ggtgcgcgag tcagttgcgc agccatcgac 
agacaggtac caaaacaaat gttctcgtca 
cagacaatgc gagagaatga atcagaattc 
ctgtttagag tgctttcccg tgtcagaatc 
tcagaaactg tgctacattc atcatatcat 
cgatctggtc aatgtggatt tggatgactg 
gtatggctgc cgatggttat cttccagatt 



ggaggagggg 
caaggtgcgc 
cgtcacctcc 
ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 656 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GCT GCG 
<400> 656 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacgc gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 657 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 350 428 GCT GCT 
<400> 657 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tfetaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 658 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 
<400> 658 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact -660 
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1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 
caatcraatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccalatca aggc?gcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccQactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
Ittttggaac taaalgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acqaaaaagt tcggcllgag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 
aciaacatcg cgglggccat agcccacact gtgcccttct acgggtgcgt aaactggaco 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg fgaggagggg 
aagltlaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtigalcaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
lacaccaaca tqtlcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatg?tcaa atttgaac?! acccgccgtc tggatcatga ctttgggaag 
qtlacclagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgalt tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 
galatalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tcagacgcg 
gaagcttcga- tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctqatqc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcaclcacg glcagaaagl ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcglc! aaaaggcgta tclgaaactg tgctacattc atcatatcat gggaaaggtg 1800 
ccaqacqctt gcactgcltg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 
caataalcga tttaaltcal gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 659 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 350 420 GCT GCC 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga 9^tctgccc 60 
gglltttcEg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 
lltgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga 9 a ^gcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct "tctttgtg 
clatttqaqa agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccl?gg tt??ggglcg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcgggl tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt 9Ctccccaaa 
Icclagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc 9 ca facgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
Ecagccaggt acatggagct ggtcgggtgg -ctcgtggaca aggggattac ctcggagaag 
caqtqqatlc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccalatca aggc?gcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg 9*tttataaa 900 
attttqqaac taaacgggta cgatccccaa tatgcggctt ccgtctttct 999 at 993 c <; 96U 
acgaallagt tcggclliag glacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
aciaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaacl ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg 99*99*9999 1"0 
aagltgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc l^bu 
aacfccaala tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 
gtcaccaagc Iggaagtcaa agactttttc cggtgggcaa aggatcacgt 9|ttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca i|ou 
ga?atalgtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac 9tcagacgcg 1560 
gaagcttlgl tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ctcactcalg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 660 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 189 197 518 GCG GCG GCA 
<400> 660 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggcggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac ggcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 661 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 468 516 GCC GCG 
<400> 661 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agcctttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 662 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 127 221 350 54 140 GCT 
GCA GCT GCC GCC 

<400> 662 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacgct gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 663 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 285 GCA GCG 
<400> 663 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc .420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggcgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 664 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 23 495 GCT GCC 
<400> 664 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcattgctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 12 60 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 665 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 20 54 420 495 GCC GCC GCC 
GCC 

<400> 665 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
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tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 666 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 412 612 GCC GCG 
<400> 666 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc . ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgcggatt tggatgactg catctttgaa 1860 
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caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 667 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 412 GCG GCC 
<400> 667 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcaccectga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc at cat at cat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 668 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 412 495 511 GCC GCC GCA 
<400> 668 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcaccectga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
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taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagccccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 193 ~ 

<210> 669 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 98 422 GCC GCC 
<400> 669 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac cgccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacgccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 ° 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
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gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctg'gtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 670 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 17 127 189 GCG GCT GCG 
<400> 670 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacgc gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg .agcgtaaacg gttggcggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 671 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Mutant rep DNA sequence: 20 54 495 GCC GCC GCC 
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<400> 671 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 672 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 
<400> 672 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
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accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 673 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 54 GCG GCC 
<400> 673 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 674 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 335 399 GCT GCG 
<400> 674 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg gggctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggcgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg .1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 675 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 432 GCA GCA 
<400> 675 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg . 30.0 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
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gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aacgcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 193 2 

<210> 676 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 259 516 GCG GCG 
<400> 676 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg tcttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caacgcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 677 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 516 GCC GCG 
<400> 677 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 510 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtccttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccagcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 678 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 414 14 GCT GCC 
<400> 678 

acggcggggt tttacgagat tgtgattaag gtccccagcg cccttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaae caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt. ggctcgagga 1920 

cactctctct ga 1932 

<210> 679 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 74 402 495 GCG GCC GCC 
<400> 679 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccg cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaae caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggcccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca 
ttgcaagacc 
gtcaccaagc 
gagcatgaat 
gatataagtg 
gaagcttcga 
aatctgatgc 
ttcactcacg 
tctgtcgtca 
ccagacgctt 
caataaatga 
cactctctct 



tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



gattgacggg 
atttgaactc 
agactttttc 
aaagggtgga 
ggtgcgcgag 
agacaggtac 
cagacaatgc 
ctgtttagag 
tcagaaactg 
cgatctggtc 
gtatggctgc 



aactcaacga 
acccgccgtc 
cggtgggcaa 
gccaagaaaa 
tcagttgcgc 
caaaacaaat 
gagagaatga 
tgctttcccg 
tgctacattc 
aatgtggatt 
cgatggttat 



ccttcgaaca 
tggatcatga 
aggatcacgt 
gagccgcccc 
agccatcgac 
gttctcgtca 
atcagaattc 
tgtcagaatc 
atcatatcat 
tggatgactg 
cttccagatt 



ccagcagccg 
ctttgggaag 
ggttgaggtg 
cagtgacgca 
gtcagacgcg 
cgtgggcatg 
aaatatctgc 
tcaacccgtt 
gggaaaggtg 
catctttgaa 
ggctcgagga 



<210> 680 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<223> Mutant rep DNA sequence: 228 462 497 GCC GCC GCC 



<400> 680 

acggcggggt 

ggcatttctg 

tctgacatgg 

cgcgactttc 

caatttgaga 

aaatccatgg 

taccgcggga 

gccggaggcg 

acccagcctg 

aatctcacgg 

gagcagaaca 

tcagccaggt 

cagtggatcc 

tcccaaatca 

cccgactacc 

attttggaac 

acgaaaaagt 

accaacatcg 

aatgagaact 

aagatgaccg 

gtggaccaga 

aacaccaaca 

ttgcaagacc 

gtcgccaagc 

gagcatgaat 

gatataagtg 

gaagcttcga 

aatctgatgc 

ttcactcacg 

tctgtcgtca 

ccagacgctt 

caataaatga 

cactctctct 



tttacgagat 

acagctttgt 

atctgaatct 

tgacggaatg 

agggagagag 

ttttgggacg 

tcgagccgac 

ggaacaaggt 

agctccagtg 

agcgtaaacg 

aagagaatca 

acatggagct 

aggaggacca 

aggctgcctt 

tggtgggcca 

taaacgggta 

tcggcaagag 

cggaggccat 

ttcccttcaa 

ccaaggtcgt 

aatgcaagtc 

tgtgcgccgt 

ggatgttcaa 

aggaagtcaa 

tctacgtcaa 

agcccaaacg 

tcaactacgc 

tgtttccctg 

gacagaaaga 

aaaaggcgta 

gcactgcctg 

tttaaatcag 

ga 



tgtgattaag 

gaactgggtg 

gattgagcag 

gcgccgtgtg 

ctacttccac 

tttcctgagt 

tttgccaaac 

ggtggatgag 

ggcgtggact 

gttggtggcg 

gaatcccaat 

ggccgggtgg 

ggcctcatac 

ggacaatgcg 

gcagcccgtg 

cgatccccaa 

gaacaccatc 

agcccacact 

cgactgtgtc 

ggagtcggcc 

ctcggcccag 

gattgacggg 

atttgaactc 

agactttttc 

aaagggtgga 

ggtgcgcgag 

agacaggtac 

cagacaatgc 

ctgtttagag 

tcagaaactg 

cgatctggtc 

gtatggctgc 



gtccccagcg 

gccgagaagg 

gcacccctga 

agtaaggccc 

atgcacgtgc 

cagattcgcg 

tggttcgcgg 

tgctacatcc 

aatatggaac 

cagcatctga 

tctgatgcgc 

ctcgtggaca 

atctccttca 

ggaaagatta 

gaggacattt 

tatgcggctt 

tggctgtttg 

gtgcccttct 

gacaagatgg 

aaagccattc 

atagacccga 

aactcaacga 

acccgccgtc 

cggtgggcaa 

gccaagaaaa 

tcagttgcgc 

caaaacaaat 

gagagaatga 

tgctttcccg 

tgctacattc 

aatgtggatt 

cgatggttat 



accttgacga 

aatgggagtt 

ccgtggccga 

cggaggccct 

tcgtggaaac 

aaaaactgat 

tcacaaagac 

ccaattactt 

agtatttaag 

cgcacgtgtc 

cggtgatcag 

aggggattac 

atgcggcctc 

tgagcctgac 

ccagcaatcg 

ccgtctttct 

ggcctgcaac 

acgggtgcgt 

tgatctggtg 

tcggaggaag 

ctcccgtgat 

ccttcgaaca 

tggatcatga 

aggatcacgt 

gacccgccgc 

agccatcgac 

gttctcgtca 

atcagaattc 

tgtcagaatc 

atcatatcat 

tggatgactg 

cttccagatt 



gcatctgccc 

gccgccagat 

gaagctgcag 

tttctttgtg 

caccggggtg 

tcagagaatt 

cagaaatggc 

gctccccaaa 

cgcctgtttg 

gcagacgcag 

atcaaaaact 

ctcggagaag 

caactcgcgg 

taaaaccgcc 

gatttataaa 

gggatgggcc 

taccgggaag 

aaactggacc 

ggaggagggg 

caaggtgcgc 

cgtcacctcc 

ccagcagccg 

ctttgggaag 

ggttgaggtg 

cagtgacgca 

gtcagacgcg 

cgtgggcatg 

aaatatctgc 

tcaacccgtt 

gggaaaggtg 

catctttgaa 

ggctcgagga 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<210> 681 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 290 338 GCG GCC 
<400> 681 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgcg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 682 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 140 511 GCC GCA 
<400> 682 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 683 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 86 378 GCG GCG 
<400> 683 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggcggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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cactctctct ga 1932 

<210> 684 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 86 GCC GCG 
<400> 684 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagcgag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 685 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 214 495 140 GCG GCC GCC 
<400> 685 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatgcc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgg cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 144 0 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 686 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 511 GCC GCA 
<400> 686 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 



WO 03/018820 



PCT/IB02/04087 



-742- 



gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 687 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 495 54 GCC GCC 
<400> 687 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa ■ 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aa'tgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 688 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 495 GCG GCC 



<400> 688 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 689 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 261 2 0 GCC GCC 
<400> 689 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

gcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 690 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 20 GCC GCC 
<400> 690 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctggcc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca ag'gctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 691 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 420 GCG GCC 

<400> 691 - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga ttrtaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 692 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 338 495 GCC GCC GCC 
<400> 692 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag lbu 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 6&o 



1440 
1500 
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tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac tgccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gagccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 693 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 427 GCG GCG 
<400> 693 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 80 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgc gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 694 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 228 370 387 GCC GCC 
GCC GCG 

<400> 694 j 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgcc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgc ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 695 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 289 GCA GCC 

<400> 695 _ „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 o 
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cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcaggccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 108 0 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 

cactctctct ga 1932 

<210> 696 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 54 163 GCC GCT 

<400> 696 - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &o 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccaggctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
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aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 697 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 341 407 420 GCC GCC GCC 

<400> 697 c _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &o 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 78 0 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

gccaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaaggc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag ° 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 156 0 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 698 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep DNA sequence: 54 228 GCC GCC 

<400> 698 , cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggccgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 120 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 138 0 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc- aaatatctgc 1680 

♦-tcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 699 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Mutant rep DNA sequence: 96 125 511 GCA GCG GCA 

<400> 699 ^ cr . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggcaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgcgccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 o 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 
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cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag gcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 700 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 420 GCG GCC 
<400> 700 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6Q 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 0 0 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcaccgcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
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840 
900 
960 



1932 

cactctctct ga ■ L: '" 

<210> 701 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 334 428 499 GCG GCT GCC 

<400> 701 , cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg cgcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat. cgtcacctcc 1260 

aacaccaaca tgtgcgccgt ggctgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgccgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 702 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 197 414 GCG GCT 

<400> 702 _ ft 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc so 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 
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gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtggc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccgg ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 703 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 30 54 127 GCG GCC GCT 

<400> 703 f ^ cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc &o 

ggcatttctg acagctttgt gaactgggcg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg acctgaatct gattgagcag gcacccctgg ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccggc tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 
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gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 704 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 

<400> 704 ^ 
acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 
ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 120 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagccgcag 180 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag XJ80 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca iboo 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 705 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 29 260 GCG GCG 



720 
780 
840 
900 
960 
1020 
1080 



1800 
1860 
1920 
1932 



<400> 705 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaacgcggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 4 80 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcggcg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 706 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 4 484 GCT GCC 
<400> 706 

acggcggggg cttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 90 0 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
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aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaag cctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 707 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 124 132 GCC GCC GCC 

<400> 707 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcgggg ccgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 708 
<211> 1932 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 497 GCC GCC 

<400> 708 ^ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgccgc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 709 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 221 258 GCA GCC 
<400> 709 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt • 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 
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gcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 710 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 234 264 326 GCG GCG GCC 
<400> 710 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggacg cggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatcg cggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcgccag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 
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tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 711 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 153 398 AGC GCG 
<400> 711 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacagcc ccaattactt gctccccaaa 48 0 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag cgcggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 
cactctctct ga 

<210> 712 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 216 GCG GCC 
<400> 712 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 
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caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtggccag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 713 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 22 382 GCT GCG 
<400> 713 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcgcttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 24 0 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aaggcgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 
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ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 714 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 231 411 GCC GCA 

<400> 714 _ n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120. 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag gcagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 715 
<211> 1932 
<212> DMA 

<213> Artificial Sequence 



<220> 
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<223> Mutant rep DNA sequence: 59 305 GCG GCC 

<400> 715 _ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaaggcgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac tagccgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc ccaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 716 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 53 231 GCG GCC 
<400> 716 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccgcga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg -cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 
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attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 717 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 258 498 GCC GCT 

<400> 717 rn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60 0 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc cgcctcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 102 0 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cgctgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1 ° 80 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga J?^!? 

cactctctct ga 1932 
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<210> 718 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 88 231 GCC GCC 
<400> 718 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag cgccttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg gccgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 12 00 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1 ^ 20 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 719 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 101 363 GCA GCC 

<400> 719 „ 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc bu 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

gcatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
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600 
660 



aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 84 0 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgaggcct ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 720 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 354 132 GCC GCC 



60 
120 



<400> 720 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg vbo 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttcg ccgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 



1200 
1260 
1320 
1380 
1440 
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aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 721 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Mutant rep DNA sequence: 10 132 GCG GCC 



1680 
1740 
1800 
1860 
1920 
1932 



. 60 
120 
180 
240 
300 
360 
420 
480 



<400> 721 , 
acggcggggt tttacgagat tgtgattgcg gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 
taccgcggga tcgagccgac tttgccaaac tgggccgcgg tcacaaagac cagaaatggc 
gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 6 0 u 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg i 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 

<210> 722 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc gcg 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1932 



<400> 722 



gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 



60 
120 
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agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 

actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 

ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 

cgcgcgatgg ttatcttcca g 321 

<210> 723 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cgc 
<400> 723 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ccgccgatgg ttatcttcca g 3 21 

<210> 724 
<211> -321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc cct 
<400> 724 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ccctcgatgg ttatcttcca g 321 

<210> 725 
<211> 321 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> intron 630 tgc tea 
<400> 725 

gtaccaaaac aaatgttctc gtcacgtggg catgaatctg atgctgtttc cctgcagaca 60 
atgcgagaga atgaatcaga attcaaatat ctgcttcact cacggacaga aagactgttt 120 
agagtgcttt cccgtgtcag aatctcaacc cgtttctgtc gtcaaaaagg cgtatcagaa 180 
actgtgctac attcatcata tcatgggaaa ggtgccagac gcttgcactg cctgcgatct 240 
ggtcaatgtg gatttggatg actgcatctt tgaacaataa atgatttaaa tcaggtatgg 300 
ctcacgatgg ttatcttcca g 321 

<210> 726 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> mutant rep DNA sequence: 598 GAC 
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<400> 726 - n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 66 0 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 114 0 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 162 0 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 168 0 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 174 0 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc a teat a teat ggacaaggtg 180 0 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 192 0 
cactctctct ga 

<210> 727 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 598 AGC 

<400> 727 ^ cn 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 12 0 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 18 0 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 60O 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 72 0 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 
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accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gagcaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 728 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 600 CCG 
<400> 728 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 3 60 

taccgcggga ccgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 1380 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaagccg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctgc cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 



<210> 729 
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<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 GCG 

<400> 729 _ c . 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 6 0 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 3 00 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 54 0 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 7 bo 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 10 80 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 132 0 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt goactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa I860 

caataaatga tttaaatcag gtatggcgcg cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 730 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CGC 

<400> 730 _ n 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 
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qaqcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtqqaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ^cagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
qtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
qagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
iaagcttcgl tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 
tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 
ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 
caataaatga tttaaatcag gtatggccgc cgatggttat cttccagatt ggctcgagga 
cactctctct ga 



<210> 731 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 TCA 
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acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 
ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 
tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 
cqcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 
caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 
aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 
taccqcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 42 0 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 
acccigcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 
aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 
gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 
tcSgccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 
cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 
tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 
cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 
attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 
acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 
accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 
aatqagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 
aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 
qtqgaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 
aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 
ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 
gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 
gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 
gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 
gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 
aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 
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ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggctca cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 732 
<211> 1932 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mutant rep DNA sequence: 630 CCT 

<400> 732 _ A 

acggcggggt tttacgagat tgtgattaag gtccccagcg accttgacga gcatctgccc 60 

ggcatttctg acagctttgt gaactgggtg gccgagaagg aatgggagtt gccgccagat 120 

tctgacatgg atctgaatct gattgagcag gcacccctga ccgtggccga gaagctgcag 180 

cgcgactttc tgacggaatg gcgccgtgtg agtaaggccc cggaggccct tttctttgtg 240 

caatttgaga agggagagag ctacttccac atgcacgtgc tcgtggaaac caccggggtg 300 

aaatccatgg ttttgggacg tttcctgagt cagattcgcg aaaaactgat tcagagaatt 360 

taccgcggga tcgagccgac tttgccaaac tggttcgcgg tcacaaagac cagaaatggc 420 

gccggaggcg ggaacaaggt ggtggatgag tgctacatcc ccaattactt gctccccaaa 480 

acccagcctg agctccagtg ggcgtggact aatatggaac agtatttaag cgcctgtttg 540 

aatctcacgg agcgtaaacg gttggtggcg cagcatctga cgcacgtgtc gcagacgcag 600 

gagcagaaca aagagaatca gaatcccaat tctgatgcgc cggtgatcag atcaaaaact 660 

tcagccaggt acatggagct ggtcgggtgg ctcgtggaca aggggattac ctcggagaag 720 

cagtggatcc aggaggacca ggcctcatac atctccttca atgcggcctc caactcgcgg 780 

tcccaaatca aggctgcctt ggacaatgcg ggaaagatta tgagcctgac taaaaccgcc 840 

cccgactacc tggtgggcca gcagcccgtg gaggacattt ccagcaatcg gatttataaa 900 

attttggaac taaacgggta cgatccccaa tatgcggctt ccgtctttct gggatgggcc 960 

acgaaaaagt tcggcaagag gaacaccatc tggctgtttg ggcctgcaac taccgggaag 1020 

accaacatcg cggaggccat agcccacact gtgcccttct acgggtgcgt aaactggacc 1080 

aatgagaact ttcccttcaa cgactgtgtc gacaagatgg tgatctggtg ggaggagggg 1140 

aagatgaccg ccaaggtcgt ggagtcggcc aaagccattc tcggaggaag caaggtgcgc 1200 

gtggaccaga aatgcaagtc ctcggcccag atagacccga ctcccgtgat cgtcacctcc 1260 

aacaccaaca tgtgcgccgt gattgacggg aactcaacga ccttcgaaca ccagcagccg 1320 

ttgcaagacc ggatgttcaa atttgaactc acccgccgtc tggatcatga ctttgggaag 13 80 

gtcaccaagc aggaagtcaa agactttttc cggtgggcaa aggatcacgt ggttgaggtg 1440 

gagcatgaat tctacgtcaa aaagggtgga gccaagaaaa gacccgcccc cagtgacgca 1500 

gatataagtg agcccaaacg ggtgcgcgag tcagttgcgc agccatcgac gtcagacgcg 1560 

gaagcttcga tcaactacgc agacaggtac caaaacaaat gttctcgtca cgtgggcatg 1620 

aatctgatgc tgtttccctg cagacaatgc gagagaatga atcagaattc aaatatctgc 1680 

ttcactcacg gacagaaaga ctgtttagag tgctttcccg tgtcagaatc tcaacccgtt 1740 

tctgtcgtca aaaaggcgta tcagaaactg tgctacattc atcatatcat gggaaaggtg 1800 

ccagacgctt gcactgcctg cgatctggtc aatgtggatt tggatgactg catctttgaa 1860 

caataaatga tttaaatcag gtatggccct cgatggttat cttccagatt ggctcgagga 1920 

cactctctct ga 1932 

<210> 733 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 1 primer 
<400> 733 

tgccaagtac gccccctat 19 



<210> 734 



WO 03/018820 



PCT/IB02/04087 



-773- 



<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CMV 2 primer 
<400> 734 

aggtcatgta ctgggcataa tgc 23 

<210> 735 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> flourescence probe VIC-Tamra 



<400> 735 

tcaatgacgg taaatggccc gcct 



24 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
6 March 2003 (06.03.2003) 




PCT 



II 



(10) International Publication Number 

WO 2003/018820 A3 



(51) International Patent Classification 7 : C12N 15/864, 

15/62, 15/35, 15/10, 7/01, 5/10, C07K 14/015, C12Q 1/70, 
A61P 15/00, 31/18, 35/00 

(21) International Application Number: 

PCT/IB2002/004087 

(22) International Filing Date: 16 August 2002 (16.08.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

60/315,382 
10/022,390 



27 August 2001 (27.08.2001) US 
17 December 2001 (17.12.2001) US 



< 



00 
00 



(71) Applicant (for all designated States except US): NAU- 
TILUS BIOTECH [FR/FRj; I, rue Pierre Fontaine, 
F-91000 EVRY (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): VEGA, 
Manuel [IT/FR]; 49, rue Felix Faure, F-91270 VI- 
GNEUX-SUR-SEINE (FR). DRITTANTI, Lila [IT/FR}; 
49 rue Felix Faure, F-91270 VIGNEUX-SUR-SEINE 
(FR). FLAUX, Marjorie [FR/FR]; 38 rue Jules Valles, 
F-91000 EVRY (FR). 

(74) Agents: CABINET ORES et ah; 36, rue de St Peters- 
burg, F-75008 Paris (FR). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, I IR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ. SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, FT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, Ml., MR, NE, wSN, TD, TG). 

Published: 

— with international search report 

— with sequence listing part of description published sepa- 
rately in electronic form and available upon request from 
the International Bureau 

(88) Date of publication of the international search report: 

3 June 2004 

For two-letter codes and otlier abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



Q (54) Title: MUTANT RECOMBINANT A DENO- ASSOCIATED VIRUSES RELATED APPLICATIONS 



(57) Abstract: Mutant AAV REP proteins and their use in improving recombinant AAV production are provided. 



INTERNATIONAL SEARCH REPORT 


Internal ►plication No 

PCT/IB 02/04087 | 


A. CLASSIFICATION OF SUBJECT MATTER f 

IPC 7 C12N15/864 C12N15/62 C12N15/35 C12N15/10 C12N7/01 
C12N5/1D CO7K14/015 C12Q1/70 A61P15/0O A61P31/18 
A61P35/0Q 

According to International Patent Classification (IPC) or to both national classification and IPC 1 


B. FIELDS SEARCHED [I 


Minimum documentation searched (classification system followed by classification symbols) ji 

IPC 7 C12N C07K C12Q A61P 


Documentation searched other than minimum documentation to the extent that such documents are Included In the fields searched 1 


Electronic data base consulted during the international search (name of data base and, where practical, search terms used) I 


EPO- In tenia! , Sequence Search, CHEM ABS Data, WPI Data, PAJ, BIOSIS, EMBASE 


C. DOCUMENTS CONSIDERED TO BE RELEVANT "*j 


Category • 


Citation of document with indication, where appropriate, of the relevant passages 


Relevant to claim No. j 


A 


W0 01/032711 A (TRUSTEES OF THE UNIVERSITY 
OF ;HERM0NAT PAUL L (US)) 
10 May 2001 (2001-05-10) 

claims 11-18 




1-11,13, 
15-24, 
39-61, 
63, 

65-69, 
71, 

73-77, 
79. 

81-88, 
91-93 


A 


W0 01/025253 A (ABERNATHY C0RINNE 
;SAMULSKI RICHARD JUDE (US); UNIV NORTH 
CAROLINA) 12 April 2001 (2001-04-12) 
claims 6,8-11,53,54; table 1 

-/-- 






j x| Further documents are listed in the continuation of box C. 


|)( j Patent family members are listed in annex. 1 


" Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority daim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the International filing date but 
later than the priority date claimed 


T" later document published after the international filing date 1 
or priority date and not in conflict with the application but 1 
cited to understand the principle or theory underlying the 1 
Invention | 

"X" document of particular relevance; the claimed invention I 
cannot be considered novel or cannot be considered to I 
involve an Inventive step when the document is taken alone I 

*Y* document of particular relevance; the claimed invention 1 
cannot be considered to Involve an Inventive step when the I 
document Is combined with one or more other such docu- | 
ments, such combination being obvious to a person skilled 1 
in the art f 

*&" document member of the same patent family I 


Date of the actual completion of the international search 


Date of mailing of the international search report 


23 September 2003 




0 4 02. 2004 




Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentiaan 2 
NL - 2280 HV Rijswijk 
Tel (+31 -70) 340-2040, Tx. 31 651 epo nl, 
Fax: (♦31-70) 340-3016 


Authorized officer | 

Lonnoy, 0 



Form PCT/ISA/210 (second sheet) (JuJy 1992) 



INTERNATIONAL SEARCH REPORT 



Internall plication No 

PCT/IB 02/04087 



C.(Contlnuallon) OOCUUENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation ol document, with indication, where appropriate, ol the relevant passages 



URABE MA SASH I ET AL: "Charged-to-alanine 
scanning mutagenesis of the N- terminal 
half of adeno-associated virus type 2 
Rep78 protein" 

JOURNAL OF VIROLOGY, THE AMERICAN SOCIETY 

FOR MICROBIOLOGY, US, 

vol. 73, no. 4, April 1999 (1999-04), 

pages 2682-2693, XP002164718 

ISSN: 0022- 538X 



WO 99/07833 A (CELL GENESYS INC) 
18 February 1999 (1999-02-18) 

WO 98/13487 A (MAXYGEN INC) 
2 April 1998 (1998-04-02) 



Relevant to daSm No. 



Form PCTASA/210 {continuation ol second Shoot) (Juty 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/IB G2/04087 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 56 and 85-87, as far as they relate to methods practiced in 
vivo, are directed to methods of treatment of the human/animal body, the 
search has been carried out and based on the alleged effects of the 
compound/ compos i ti on . 

2. [ | Claims Nos.: . 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out, specifically: 



3. | [ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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1 1 searchable claims. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 



Invention 1: claims 1-11, 13, 15-24, 39-61, 63, 65-69, 71, 73-77, 
79, 81-88, 91-93 (all partially) 

AAV Rep mutant protein exhibiting mutation at aa 4 of AAV2 
Rep78, or at the corresponding aa position in Rep of another 
AAV serotype; said Rep mutant protein as represented by 
SeqldNol (F4A Rep78) or SeqIdNo.2 (F4A Rep68); nucleic acid 
enoding said mutant Rep protein; said nucleic acid as 
represented by SeqIdNo.563; AAV comprising a nucleic acid 
encoding said mutant Rep protein; a fusion protein 
comprising said mutant Rep protein; pharmaceutical 
composition, production method and uses thereof. 



Inventions 2-86: claims 1-24 and 39-93 (all partially, as 
applicable) 

As for invention 1, wherein invention 2 relates to amino and 
nucleic acid sequences of an AAV Rep mutant protein that 
exhibits a mutation at aa 10 of AAV2 Rep78, or at the 
corresponding aa position in Rep of another AAV serotype; 
invention 3 relates to amino acid and nucleic acid sequences 
of an AAV Rep mutant protein that exhibits a mutation at aa 
20 of AAV2 Rep78, or at the corresponding aa position in Rep 
of another AAV serotype; invention 4 relates to amino acid 
and nucleic acid sequences of an AAV Rep mutant protein that 
exhibits a mutation at aa 22 of AAV2 Rep78, or at the 
corresponding aa position in Rep of another AAV serotype; 
. ..; invention 86 relates to amino acid and nucleic acid 
sequences of an AAV Rep mutant protein that exhibits a 
mutation at aa 601 of AAV2 Rep78, or at the corresponding aa 
position in Rep of another AAV serotype. 



Invention 87: claims 25-32 (all totally) and 1-5, 20-22, 43-56, 
89-93 (all partially) 

An AAV genome comprising a mutation at one or more 
nucleotides which encode amino acid residue 630 of AAV2 
Rep78; corresponding protein, fusion protein, AAV, 
pharmaceutical composition, production method, and uses 
thereof . 



Invention 88: claim 33 (totally) 

Method of titering a virus comprising incubating a host cell 
with a reporter virus and the virus to be probed, measuring 
the output signal of the reporter virus, and comparing the 
titer of the reporter virus in the presence and absence of 
the titering virus. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Invention 89: claims 34-38 (all totally) 

Process for producing recombinant AAV or AAV protein having 
a predetermined property comprising characterisation and 
modification of "hit" positions, and identification of 
"lead 0 compounds. 
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